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CHAPTER I 
INTRODUCTION 
Interest in the reproduction of the human voice is a problem which 
1/ 
has cha l lenged man since antiquity. Dudley and Tarnoczy attest to 
this i n their article in which they give the overall picture of speech-
imitating devices from the speaking idols of ancient times down to the 
automatic electrical reconstruction of speech in. modern times. There 
has been , of course, a shift in emphasis and a shift in motive over the 
year s. For example, in the early attempts at imitating the voice the 
motives were primarily ulterior and represented an attempt to develop 
fear and subservience through the invocation of the occult and the mys -
terious in a people who were prone to accept such manifestations. Pro-
gressing through the centuries, we begin to encounter motives which are 
o f a more scientific nature and which are embodied in the efforts of 
l:.l 
such men as von Kempelen and exemplified in his talking machine. This 
machine represented an attempt to reproduce the human voice by means of 
a complicated system of reeds and air and was attempted because of the 
inventor's scientific interest in the problem. Coming to the immediate 
.!/Homer Dudley and T. H. Tarnoczy, "Speaking Machine of Wolfgang von 
Kempelen, " Journal of Acoustical Society of America (March, 1950), 
22:151-166. 
2:./Ibid., pp. 161-166. 
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present we enter the period of electrical and electronic development 
and encounter a shift of emphasis to the purely scientific as represented 
by the interest in the areas of communications, telephony, and remedial 
speech techniques. The latter have been fostered in great part by 
speech t herapists concerned with disorders of speech and voice, who for 
years have used such visual aids as the mirror, the candle, and the 
manometric flame in combination with the standard auditory, tactile, 
and kinesthetic methods. In the interim they have had at their dis-
posal a variety of subjective electrical instruments such as the Chromo-
!/ ~/ 
vox and the Lite-a-Letter, which have supplied a much-needed 
motivational factor in therapy but which were still entirely dependent 
upon the subjective judgment of the therapist. In the wake of such 
instruments &s these, in recent years, a rapid progress in electronics 
has brought the development of electric&! aids which give visual indi-
cations of a variety of vocal characteristics. Among these recent 
developments, at the Research Laboratory of Electronics at Massachusetts 
'J./ 
Institute of Technology, is a Polar Analyzer circuit which affords an 
opportunity for a visual analysis of speech sounds on an oscilloscope 
!/Anita Cavanagh, 11A New Audio-Visual Aid for Speech, 11 Volta Review 
{January, 1951) . 
..f/Wilbert Pronovost, "Visual Aids to Speech Improvement, 11 Journal of 
Speech Disorders (December, 1947) ., 12:387-391. 
1/R. M. Lerner and R. M. Fano, 11Vocoder, 11 Quarterly Progress Report, 
Research Laboratory of Electronics, Massachusetts Institute of 
Technology, Cambridge, Massachusetts, 1952, p. 55. 
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screen. To this instrument has been applied the tentative name, Voice 
Visualizer, because of its ability to permit many speech sounds to be 
identified visually to the extent that certain errors of articulation 
such as substitution, omission, or distortion can be differentiated. 
By observing the visual pattern accompanying phonation, an individual 
with a speech disorder may, by comparison with normal patterns, see an 
error and also may determine when he has produced an acceptable speech 
sound. Heretofore, the therapist, not the apparatus, determined when 
the sound was produced adequately. 
It would appear that a lifelong dream of Alexander Graham Bell, to 
develop a simple method of speech sounds which allows for recognition 
and interpretation visually, is near reality in the Voice Visualizer. 
It seems to be the realization of a wish of speech therapists and es-
pecially hearing therapists for a symbolization of speech sounds by 
visual representation. It is in the nature of a climax, since methods 
for recording sound waves in a highly accurate manner have been avail-
able for some time, but methods for the recording that they could be 
readily interpreted visually always have presented a challenge because 
of their complexity. The development of this instrument by the Elec-
tronics Laboratory at Massachusetts Institute of Technology appears to 
hold great promise for the future in the diagnosis, treatment, and 
experimentation in the area of speech and hearing problems. Therefore, 
it is deemed proper to assist this expanding field of research by 
investigating, through experimental methods, the value and effectiveness 
of this visual aid. 
4 
Statement of the problem.-- It was the purpose of this study to 
determine if the visual sound .patterns produced by the Voice Visualizer 
aid in teaching articulation improvement when used in conjunction with 
standard drill procedure . Of particular interest in this investigation 
was the instrument's effectiveness in facilitating improvement in dis-
orders of articulation during a five-week period. 
Justification.-- Although many therapists in the field of speech 
rehabilitation advocate the use of visual aids as a supplementary 
measure in combination with standard therapeutic techniques, no data 
ll 
have been published on the effectiveness of these devices. It would 
appear advisable, in view of the recent advancements in the development 
of electronic visual aids which are being used in schools and clinics, 
to investigate experimentally their value and effectiveness. This stu~y 
attempts to evaluate objectively one of the more recent electronic de-
velopments prior to suggesting its adoption in school systems and in 
speech and hearing clinics. 
Present study.-- To determine the effectiveness of this electronic 
visual aid in conjunction with standard drill procedures, 42 adults 
were selected for an intensive five-week period of therapy. All of the 
subjects were classified as having articulation .disorders. In seeking 
this population it appeared desirable to choose subjects who could be 
expected to be homogeneous as to age and educational background and in 
l/Bo&ton University Graduate Journal, Boston University, March, 1953, 
pp. 154-156. 
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whom minimal organic difficulty and no observable emotional difficul-
ties would be present. Because of these criteria, Boston University 
students were selected on the basis of articulatory defects and assigned 
to experimental and control groups consisting of 21 cases in each group. 
Upon completion of the entire therapeutic period, comparisons were made 
between the groups and between periods within each group to measure the 
degree of articulation improvement which had occurred. 
Definition of terms used.-- An understanding of the terminology in 
this study is necessary before any steps toward evaluation of articula-
tion improvement are undertaken. 
Voice Visualizer.-- This is a derived terminology and is not a 
trade name nor the technological title applied by the constructors. 
The name was selected because of its descriptive connotations relative 
to the electronic activity i nvolved. 
Articulatory disorders.-- The articulatory disorders (dyslalias) 
consist primarily of the abnormal substitution, distortion, or omission 
]j 
of the speech sounds. Other authors, however, indicate a further 
2:.1 
delimitation of these general areas and Fairbanks lists the follow-
ing articulatory errors: 
1/Charles Van Riper, Speech Correction Principles and Methods. 
Prentice-Hall, Inc., New York, 1947, p. 127. 
J:./Grant Fairbanks, Voice and Articulation Drillbook. Harper Bros . , 
New York, 1940, p. 53. 
6 
Substitution.-- The use of another consonant, for example, (w) for 
(r) ; (w) for (1); (5) for (s). 
Voicing error.-- The substitut ion of the voiced or voiceless 
correlative, for example, (s) for (z); (t) for (d). 
Distortion.-- The sound is pronounced so that it is heard in a 
manner not equivalent to the normal pronunc iation, for example, lateral 
(s) , sibilant (s). 
Omission. -- Omitting of the sound comp l etely. 
CHAPTER II 
REVIEW OF RELATED RESEARCH 
Intens i ve research and development in the area of electricity and 
electronics, especially since the beginning of World War II, have lee..· 
to the development of many electrical visual aids. Many of these aids 
are being used currently by speech teachers and speech therapists in 
the clinical situation as part of their diagnostic and treatment pro-
cedures in dealing with speech and voice disorders. A review of the 
research indicates that there are no published data relative to the 
effectiveness or value of these instruments to support their continued 
usefulness as remedial aids. This study is an attempt to evaluate 
experimentally one of the most recent electrical visual aids which 
combines certain desirable features not present in other electronic 
instruments adapted for use in remedial speech. In considering the 
research related to this problem, it was decided to eliminate from con-
sideration those devices which are primarily subjective in their opera-
tion, that is, those devices which are basically signaling devices 
dependent upon the decision of the therapist as to proper articulation 
before operating a circuit which indicates the success or failure of 
the student's attempt at proper articulation, such as the Chromovox and 
Lite-a-Letter mentioned in Chapter I. Rather, the research reviewed in 
this chapter will be concerned only with those devices which are activated 
-7-
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by the speaking of the student receiving the therapy. Therefore, it 
appears necessary to describe four of the visual aids either common ly 
in use or in advanced stages of development and to indicate the major 
reasons for selecting the Vo ice Visuali~er fo r experimental investigation . 
l . Electronic Visual Aids 
Oscilloscope . -- The cathode ray tube has served many useful pur-
poses in electronic investigation. It has proved useful in voice prob-
lems involving volume and duration because it indicates visually the 
wave compositions of speech sounds. It is "voice operated, " since by 
s peaking into an attached microphone the electronic circuit is activated 
and a sound wave pattern appears on the grid screen-face of the oscillo-
scope. Fe\o7 articulation difficulties can be improved with the aid of 
the oscilloscope, since minor speech sound distortions are not dis -
tinguishable. A further limitation is involved in the inability of the 
student receiving therapy to read the pattern because of its speed and 
the complexity of the speech sound pat terns . Its overall application 
JJ 
to remedial speech problems is severely limited. 
Sound Spectrograph .- - This instrument, developed by the Bell Tele -
phone laboratories, is a special translating device which spreads out 
the dimensions of speech so that they are visible to the eye as they 
are audible to the ear . It is essentially a device for producing 
"visible records of the frequency, intensity, and time analysis of 
1/Wilbert Pronovost, op. cit . 
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short samples of speech." It is a "voice activated" visual aid; as 
the words are spoken into the microphone, an electroni c circuit is act i-
vated which causes the direct translator to produce at the right edge 
of the screen visible patterns of speech which move s l owly towards the 
left. The words on the screen then can be r ead in normal fashion from 
left to right. The following is the basic theory presented by Potter, 
Ll 
Kopp, and Green: 
"To duplicate the inner ear accurately would be a sizable 
undertaking with present day circuit techniques, but if it were 
permissible to repeat the complex wave over and over again, 
on~y one adjustable filter would be required. The output for 
each adjustment could be recorded progressively so that , a f ter 
a sufficient number of filter readjustments and repetitions of 
the complex wave at the filter input, a ll the simple components 
would be obtained. This is the principle of the so-called 
'sample type' of sound spectrograph . In effect, it is an 
instrument that analyzes, one band at a time, the simple osci l -
lations of a complex wave , and records the intensity variations 
in each band side by side in an orderly fashion upon a sheet of 
paper . The result is a visible pattern of the sound in its 
three fundamental dimensions--frequency, intensity, and time." 
The equipment in detail: 
"The recorder unit contains the loop of magnetic tape, the 
driving motor, the recording drum, and the stylus. The two latter 
elements are mounted on the cover of the unit. The analyzer unit 
contains the variable filter and associated circuits. The equip-
ment on the lower shelf consists of a power supply unit, a loud 
speaker, and a preamplifier and filter for the microphone. Samples 
of speech having duration time less than 2.4 seconds may be re-
corded on the magnetic tape. The time r equired for the analysis 
is about 2 . 5 minutes . "Ji 
l/Ra1ph K. Potter, George A. Kopp, and Harriet C. Green, Visib l e Speech . 
D. Van Nostrand Company , Inc., New York , 1947, p . 11. 
l/Ibid., pp. 13-14. 
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The prime motivating factor leading to the development of this instru-
ment was its use as a visual aid on telephones for use by the deaf, in 
addition to the assistance it could give to the deaf in learning speech. 
The chief limitation of the Sound Spectrograph lies in the fact that it 
involves long, arduous labor before facility in reading the patterns 
produced is accomplished. For example, a congenitally deaf electrical 
engineer required 240 hours to become acquainted with 800 word patterns; 
a group of intelligent girls required 94 hours to become acquainted with 
250 words; another group of girls, 30 hours for 90 words. 
Sound Spectrograph and Pattern Playback.-- The Haskins Laboratory 
of New York has experimented with a further refinement of the spectro-
graph. In their experiments they started with the basic Sound Spectro-
graph and developed another instrument which they have called the Pattern 
Playback. This device, too, is "voice activated'' in the same manner that 
the Sound Spectrograph operates. In addition, the visual record of the 
sound waves is made on a transparent film; the film record, called a 
Sound Spectrogram, is run through the Pattern Playback, which translates 
the visual patterns into sound. By speaking sentences and words into 
the microphone, they have produced patterns with certain common charac-
teristics but with minor variations due to intonation and accent of the 
speaker. This instrument, however, is still in the laboratory in the 
experimental stage and, as yet, has not been used clinically. 
Maico Chromalizer .-- A "voice activated" electronic visual aid, 
the primary feature of the Chromalizer is its six -~olor panels which 
correspond to the various frequency bands of 300 cycle range or width. 
11 
The person receiving therapy articulates into a microphone and the 
various color panels respond in varying degrees of brilliance indicating 
visually the rhythm and voice intensity of the speaker. At the same 
time , the proper color panels are illuminated, indicating the production 
of the proper speech sound. In short, it analyzes sounds in terms of 
color patterns; for example, if the proper (s) sound is articulated, 
the yellow and blue panels (representing the 8,000 and 4,000 cycles 
per second ranges) are illuminated, indicating visually the proper 
production of the sound. If, continuing with the example of the (s) 
sound, the pupil receiving therapy lisps (distorts), substitutes, or 
omits for the sound, other panels light up (which are appropriate for 
the particular sound error articulated), indicating that the (s) sound 
has not been pronounced correctly. The Chromalizer has been used in 
word and sentence drill . Perhaps the primary limitation of this instru-
ment lies in the necessity for the student to learn the various co l or 
combinations which give indication of the proper articulation of the 
numerous consonant sounds. This device has had its greatest success 
in the area of teaching proper articulation to both the hard of hearing 
and the dea f ened individual. 
Voice Visualizer.-- This instrument is a recent development of the 
Research Laboratory of Electronics at the Massachusetts Institute of 
ll 
Technology. It consists primarily of a Polar Analyzer electronic 
circuit which is a separate attachment to the standard cathode ray 
!/R. M. Lerner and R. M. Fano, op. cit., p. 55. 
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oscilloscope . It is a "vo.ice activated" v;i.sual aid in that when a 
given speech sound is produced into the microphone, it translates the 
particular sound stimulus into a visual pattern on the oscilloscope 
screen. When made in isolation, many of the various vowel and consonant 
sounds of speech have characteristic visual patterns which are different 
from one another. MOst of t hese visual patterns are readily identifiable 
and recognizable for remedial purposes. Any distortion of the visual 
pattern for a particular speech sound is recognized so that errors of 
articulation or voice disorders may be detected readily. Therefore, 
by observing the visual pattern it is ppssible not only to see an error, 
but also to determine when an acceptable speech sound has been produced. 
Although the Voice Visualizer is limited primarily to sustained 
sounds produced in isolation and monosyllab~c words (the initial and 
final positions of sounds of words in sentences can be recognized), it 
was selected for use in this experimental project because it contains 
the fQllowing desirable features, not all o f which are present in other 
visual speech aids: 
1. Reproduces visually the consonant sounds of speech which are 
characteristically different from each other. 
2. Indicates consonant diso~ders such as substitutions, distortions, 
and omissions. 
3. Indicates both a consonant error and an acceptable consonant 
sound. 
4. Produces visual sound patterns without pitch or volume level 
13 
materially affecting the acceptable speech sound pattern. 
5. The instrument may be used immediate l y without prior training · 
in recognition of visual patterns. 
6 . The instrument can be used with both male and female voices 
without any drastic changes occurring in visual patterns because 
of pitch differences. 
The present study was done in conjunction with a similar project 
ll 
which evaluated the instrument as an aid in teaching voice improvement. 
In his study Conners investigated experimentally the Voice Visualizer 
to det ermine if the visual sound patterns produced by the Voice Visualizer 
aid in teaching voice improvement when used in conjunction with standard 
drill procedures. In assembling his data he selected 40 Boston Univer-
sity students having voice quality defects of either nasality, hoarse-
ness, harshness, or breathiness. Diagnostic evaluations were made by 
the Speech and Hearing Center staff. On the basis of these screening 
pr ocedures, the subjects were assigned randomly to both the experimental 
and the control groups for a five-week period of intensive therapy. He 
constructed lesson plans for the individual types of voice disorders 
for each o f the five weeks and, in addition, devised a standard para-
graph which was read by the student and recorded on tape prior to the 
beginning of therapy and at the completion of each week of therapy. At 
the conclusion of the five-week therapy period for both groups, these 
1/J. Edward Conners, Evaluation of the Voice Visualizer as an Aid in 
Teaching Voice Improvement, Unpublished Doctor's Dissertation, Boston 
University , School of Education, 1954. 
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recordings were presented to ten expert judges over an Altec-Lansing 
Speaker with a frequency response of 15 to 15,000 cycles per second. 
The j udges then assigned ratings as to the degree of voice quality 
defect, using a five-point scale. The data thus obtained then were 
ana lyzed ; first, to determine the reliability of the judges; second, 
to determine the existence of any significant differences between 
groups as a whole; and third, to determine the existence of any sig-
nificant differences between the weekly intervals within each group. 
ll 
Relative to the reliability of the judges, Conners reported a 
reliability coefficient of .9i as determined by Johnson's Formula 6.48 
(derived from an adaptation of the Ruder-Richardson Formula 20). 
Relative to the determination of the existence of significant dif-
ferences between the two groups on the overall therapy basis, he reported 
no significant differences during the five-week experimental period. 
Relative to the determination of the existence of significant dif-
ferences between the weekly intervals within each group, he reported 
no significant differences, but indicated that the comparisons slightly 
favored the experimental group. (Two out of seven comparisons favored 
the control group.) He further indicated that comparison of the dif-
ferences in voice improvement between the second and fifth weeks favored 
the experimental group. The level of confidence was .06, which indicated 
that this could have occurred by chance due to the seven comparisons 
which were not significantly different. 
1/J. Edward Conners, op. cit. 
15 
!I 
In conclusion Conners states: 
11The n~sults of this investigation indicate the Voice 
Visualizer :t1ad little influence on facilitating voice improve-
ment when u.sed in conjunction with existing standard drill 
procedures during the first five weeks of therapy." 
He suggested that future research be designed to investigate the 
following area: construction of word lists rather than oral reading 
paragraphs for testing the effectiveness of the Voice Visualizer. This 
suggestion was based on the fact that the standard technique of the oral 
reading situation used to measure the effectiveness of speech involves 
carry-over of the basic speech skills. 
2. Remedial Techniques for Defective Consonants 
Investigation of the experimental literature relative to remedial 
techniques used in treating adults with articulation errors was not 
particularly prc,ductive. The majority of this type of investigation 
has been accomplished with children as subjects and has been deemed to 
have no direct bearing upon the present investigation, which is con-
cerned with arti~culatory defects in an adult population. 
Van Riper reports on ear training in the treatment of articulation 
1) 
disorders. H~~ indicates that the first step in the remedial treat-
ment of articuliltory cases should be ear training . He states that ear 
training , if well done, will lead to the experiencing of little diffi-
culty with even the most severe cases. He indicates the following as 
!/ J. Edward Conners, op. cit., p. 46 . 
.£/Charles Van Riper, ''Ear Training in the Treatment of Articulation 
Disorders," Journal of Speech Disorders (March , 1949), 4:141-142. 
being the aims and methods of this preliminary ear training: 
"1. The stud11mt must be convinced that he has a problem which he 
must solve. 
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2. The corr•ect sound and the error must be isolated from their 
contexts. The word configurations must be broken up, so that 
the correct sound and the error sound can be seen by themselves. 
3. The correct sound and the error, each by itself, must come to 
have an individuality and an identity. 
4. The student must be strongly stimulated with the correct sound. 
5. The student must be given repeated opportunities to achieve a 
very clear discrimination between the correct and the incorrect 
sound." 
Because of the paucity of reported experimental material in this 
area, it was necessary to turn to the authorities in the area of Speech 
and Hearing to determine their opinions relative to the suggested tech-
niques which thE!Y felt were important in the treatment of articulatory 
disorders. 
ll 
Berry and l~isenson, in their text, stress the following: 
"1. Speech :Ls a total reaction pattern. A sound unit may be exam-
ined separately but it must always be built back into the 
rapid and continuous synergy of muscular 100vement if it is to 
become a part of the total pattern of speech. 
2. The gre;lter the number of avenues of stimulation used in learn-
ing the new pattern the better will be the results. Auditory, 
visual, motor and kinesthetic stimuli combined will do· much 
more to set the pattern than a single stimulus. 
3. Proper nnotivation will set the student in the direction of 
active rather than passive learning. 
1/Mildred F. Berry and Jon Eisenson, The Defective in Speech. Appleton-
Century-Crofts, Inc., New York, 1942, pp. 87-88. 
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4. Before attempting the new pattern have the student go over the 
muscular synergy mimetically. Have him feel the place of action, 
· directiOll of movement, sequence of action, necessary pressure, 
and the .acoustic result. 
5. Work on ~more than one problem each day. 
6. There is a direct relationship between the frequency of prac-
tice and results. 11 ]J 
West, Kennedy, and Carr indicate in their text that there are 
three important steps to follow in correcting a speech defect: 
'*1. Develop the desired goal so that the individual recognizes and 
can reproduce it. 
2. Form the~ improved speech product into a pattern of syllables, 
then use~ it in longer units. 
3. Fit the newly acquired pattern into general speech and make it 
habitual." 
Among theil: suggestions for accomplishing these three major steps 
are the following: 
1 . Mastery of the individual sound in isolation. 
2. Drills: nonsense syllables, words, phrases, and sentences 
(avoidi111g 11 tongue twisters"). 
3. Reading: poetry and prose. 
4. Speaking: conversations, short speeches and the like for test-
ing the habitual and spontaneous use of the new techniques. 
!/Robert West, Lou Kennedy, and Anna Carr, The Rehabilitation of Speech. 
Harper and Bros., New York, 1947, Book II, pp. 303-304. 
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ll 
Travis S'Llggests the following in his text: 
"The repetition of ~timuli is the important factor in learn-
ing. The speech defective should therefore be subjected to 
properly timed and properly given stimuli. When working on one 
sound it is not advisable to underta~e work on another. In 
learning, perceiving the goal is important. This may not come 
immediately but through proper stimulation is finally perceived." 
'];/ 
Fairbanks in his Voice and Articulation Drillbook suggests the 
following gener2.l techniques: 
"Begil1l with the sound in isolation. Follow with 'writing-
sounding' technique. Make the sound in nonsense syllables. Use 
the sounds in the various positions in words. Distinguish one 
sound from another." 
For habituation of the sound he advocates oral reading. 
However, a1aong the materials having a direct bearing upon the 
~./ 
present experiment was a study reported by Barnett. This author 
studied 90 University freshmen to determine if there was any best ap-
proach to the problem of improving vocal and articulatory efficiency. 
Barnett points out that the crucial element of the entire project was 
the rigid adherence to the experimental design, namely, the observance 
of three distinct techniques, Ear Training, Phonetics, and Oral Reading. 
Ear Training ws.s directed toward: 
1/Lee Edward Travis, Speech Pathology. Appleton-Century-Crofts, Inc., 
New York, 1931,, pp. 226-230. 
l/Grant Fairbanks, op. cit., pp. xx-xxiv. 
1,/Wyneth Barne1:t, "An Experimental Study i n the Teaching of Voice and 
Diction Through the Ear Training, Phonetic, and Oral Reading Approaches," 
Speech MonograJ2h!, 1948 , Volume XV, 2, pp. 142-143. 
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1. Increasing the student's auditory acuity in distinguishing 
speech differences~ 
2. Increasi1L1g the student's ability to duplicate in their own 
speech, those characteristics which they heard in the speech 
of others and considered desirable. 
3. Establishing this new skill in habitual usage. 
Auditory stimulation was the sole teaching device used in this 
section of the experiment. 
In the section of the experiment concerned with Phonetics the con-
sonants were studied directly. The structure and functioning of the 
mechanisms used in speech were studied. Notice was given particularly 
to the position and movements of the mechanism during the production 
of specific sounds. 
In the sec l~ion of the experiment devoted to Oral Reading technique 
the students sinaply read aloud from materials of their own choice. 
Barnett co:ncludes from the results obtained through experimentation 
that there are no significant differences in the effectiveness of the 
three approaches: Ear Training, Phonetics , and Oral Reading. The author 
indicates the following suggested implications drawn from the conclusions 
]j 
of the experiment: 
"1. Speech is not likely to improve unless definite training is given. 
2. An effe:ctive speech program might utilize all three of the ap-
proache~s tested in this study. 
3. Ass igru11ents in oral reading, especially devised to meet the 
needs of students should prove a valuable teaching technique." 
---,--------!/Wyneth Barnett, op. cit. , p. 142. 
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3. Evaluation of Speech and Voice Improvement 
One of the primary problems in the area of speech and language is 
that of obtaining a reliable and quantitative criterion which will ade-
quately measure the progress of therapeutic and corrective procedures 
which, in turn, can be subjected to statistical treatment for purposes 
of analyzing this progress. Wood states that " . . .. regardless of what 
measurement is u&ed, in the final analysis the determination of speech 
ll 
improve ent will rest on subjective auditory judgments. 11 
This limitation is due, in part, to a lack of standardized equip-
ment with which to measure adequately the wide variability of speech 
production itself and also to the lack of psychophysical approach to 
the problem. The majority of the experimental studies reported in the 
literature have used such methods as the rating scale or the tota l ing 
of errors based on the collective judgments of eight to ten expert .raters, 
who assign a particular rating or check the number of errors. These 
methods usually call for the assignment of ratings or the totaling of 
errors numerically after a short sample of speech or oral reading per-
formance is presented to a listening committee composed of trained 
speech teachers. Electrical transcriptions, made at the beginning and 
']j 
end of the study, also are evaluated in accordance with this method. 
],/Kenneth Scott Wood, "Measurement of Progress in the Correction of 
Articulatory Speech Defects, 11 Journal of Speech and Hearing Disorders, 
(March, 1949) , 14:171-174. 
~/Wyneth Barnett, op. cit., pp. 142-143. 
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Gibbs investigated the degree of consistency in judgments on 
articulation, voice, and an overall rating of both , by trained and un-
trained observers. The trained observers were faculty members with 
training in speech correction. The untrained observers were the students 
being rated. He indicated the following facts: 
' '1 . Untrained observers place more speakers in the above-average 
classification and fewer in the below-average group in both 
voice and articulation than do trained observers. 
2. Disagreement among untrained observers was not significantly 
greater than among trained observers. 
3. In rating the items used for this study, untrained and 
trained observers were in close agr eement. 
4. No significant variation existed between ratings by trained 
observers in the face-to-face rating and the rating from 
recordings." 
ll 
Perrin investigated whether there were any differences in ratings 
of severity given by trained and untrained observers to functional articu-
lation. Voices were recorded, reading a paragraph containing the defec-
tive speech sounds, on magnetic tape. These tapes were played to two 
groups of judges who made ratings .on s pecially prepared sheets. She 
found that the rank order correlation coefficient between ratings as-
signed by the trained and untrained groups was significant at the .04 
level. They did not differ significantly in evaluation of the severity 
!/David Elmore Gibbs, A Study of Reliabil i ty and Variation of Critical 
Ratings of Speech by Trained and Untrained Observers, Unpublished 
Master's Thesis, University of Washington, 1948. 
2/Elinor Horwitz Perrin, "The Rating of Defective Speech by Trained and 
Untrained Observers ," Journal of Speech and Hearing Disorders (March, 
1949), pp . 48-51. 
I 
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of functional articulatory defects. She found that both the trained 
and untrained groups displayed a significant amount of agreement within 
the respective groups, with the untrained groups slightly more in agree-
ment among the~elves than the trained group. She found that there were 
many inconsistencies in ranking by members of both groups. Her final 
finding indicated that the coefficient of correlation between the num-
her of sounds misarticulated and judges ranking was significant at the 
.04 level for untrained judges and significant at better than the .01 
level for the trained judges. 
ll 
Thompson indicated that the accuracy of judgments may be in-
creased by using pairs of raters and that the skill of the rater may 
be increased by some type of training program. He also indicated that 
the paired comparisons method is superior to the rank order method. He 
points out that the differences among rating methods are less than is 
believed. He states that whatever advantages there are in accuracy 
favor the simpler devices. 
l) 
Wood, in his study, states: 
"The application of a quantitative method of measuring improve-
ment in articulation cases is facilitated by the fact that immedi-
ate concern in such cases is a certain number of recognizably 
different and distinct consonant sounds. The correctionist is 
trained to analyze the person's speech in terms of these consonant 
components as they appear in continuous speech. By listening with 
trained ears he can locate the points of error, and he can describe 
the adequacy of speech in terms of sounds produced accurately or 
inaccurately. 
1/Wayne N. Thompson, "An Experimental Study of the Accuracy of Typical 
Speech Rating Techniques," Speech Monographs, 1944, Volume XL, pp. 65-79. 
l/Kenneth Scott Wood, op. cit., pp. 48-51. 
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"If we wish to count the number of consonant phonemes which 
a person produces correctly in his stream of speech, we derive a 
rough numerical evaluation of his articulation ability. 
If a person's articulation ab.ility is quantified in relation 
to the frequency of the speech components he hears and the fre-
quency of the components he must therefore learn to produce, his 
progress in overcoming articulation difficulties can be desig-
nated numerically." 
ll 
Relative to the reliability of the rate~s Guilford says: 
" ...• the reliability of measuremen ts is determined by a 
self-correlation .•.. 
The reliability and validity of ratings increase with the 
number of judges. According to Rugg, one should use the pooled 
ratings of not less than three independent judges. Symonds 
demands at least eight judges. According to Bradshaw with the 
average trait a reliability coefficient of .80 may be obtained 
with 5 to 22 judges; a reliability of .90 may be obtained with 
10 to 50 judges; and a reliability of .95 may be obtained with 
21 to 106 judges. 11 
Review of the aforementioned methods seems to indicate that a 
combination of the listening technique and the numerical quantifica-
tion methods would be the most feasible method for evaluating articu-
lation disorders. 
4. Incidence of Defective Consonants i n an Adult Population 
Since this study was to be limited to an adult University popula-
tion, it was deemed necessary to review the literature to determine the 
incidence of specific consonantal defects in this type of population. 
Concerning the individual defective sounds, the following are re-
ported: 
1/J. P. Guilford, Psychometric Methods. McGraw-Hill Book Company , Inc., 
New York and London, 1936, p. 279. 
-----~-----~---
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Relative to the overall incidence of speech disorders, the White 
1/ 
House Conference reports that the estimates of the incidence of 
speech defects in the United States for the population in the age range 
of five years to twenty-one years places the functional articulatory 
defects at about 3 per cent of this population range. 
l:.l 
D. E. Morley reported on a ten-year survey of speech disorders 
among university students. Speech examinations were given to 33,339 
incoming and transfer students at the University of Michigan during a 
ten-year period. The screening examiner asks the student to read 
selected testing material and engages him in a short, informal con-
versation. If defective speech is reported by the student or detected 
by the examiner, the student is referred to another speech examiner 
for more detailed analysis. This study r eports: 
"1. 3.85 per cent of incoming and transfer students were found to 
have defective speech. 
2. As an average, among all clinical cases, 50.07 per cent were 
articulation cases. 
3. In terms of percentage of male and female cases for each type 
of speech defect, males outnumbered females." 
11 
Van Riper, ~n his text, states: 
"Generally speaking, the most f requently mispronounced con-
sonant sounds are (s)· and (z), the two 'th' sounds; the various 
(r) sounds and the. (1) sounds ...• (/). 
!/Committee on White House Conference , Speech Disorders and Speech Cor-
rection , Journal of Speech and Hearing Disorders (March, 1952), 17:2:129-138. 
1/D. E. Morley, "Ten-Year Survey of Speech Disorders Among University 
Students," Journal of Speech and Hearing- Disorders (March , 1952), 17:1:25-31. 
'J/Char1es Van Riper, op. cit., p. 152. 
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Fairbanks, in his text, states , "The ten individual sounds most 
frequently defective in speech in both adults and children are: (s), 
(z), <J), (dz), (tS), (e), and ( ~ )." 
?:.I 
Manset! states: 
"The evidences of defective phonation which are likely to 
persist into adult life are the substitution of (w) for (r), 
especially after another consonant (bweak for break), the mis-
pronunciation of ( 1), and one type of lingual protrusion lisp, 
which consists of the substitution of the 'th' voiced and voice -
less for (z) and (s) . " 
1/Grant Fairbanks, op. cit., p. 54. 
?:./Ruth B. Mans-er•· Speech Correction on the Contract Plan. Prentice-
Hall, Inc., New York, 1951, p. 47. 
CHAPTER III 
PLAN OF THE EXPERIMENT 
1. Selection of the Population 
In selecting a population for participation in this experiment it 
was evident that it would be desirable to select a group which was rela-
tively homogeneous as to age and educational background, and which was 
free from overt emotional involvement. In preliminary experiments with 
the Voice Visualizer it was obvious that its greatest usefulness in re-
production of consonant sounds was with the semi-vowels (r") and (.1), 
and with the fricatives (@), (s ), ( S), {;!r), and ( '1-). The majority o f 
these sounds, as indicated in the previous chapter, are those consonant .·. 
sounds which are defective in adult speech. The group which appeared to 
meet these criteria satisfactorily for purposes of this study were Uni-
versity students. In experimental investigation the control of vari-
ables is always difficult. Therefore, it was decided to select an adult 
population of similar educational experience, without the complications 
of impaired language development, intelligence variability, or hearing 
l oss. The presence of gross organic difficulties and emotional involve-
ment, which would be present to a greater, degree in younger groups, de-
limited the wide range of possible populations to that of Boston University 
students. 
-26-
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Preliminary screening.-- In undertaking this study it was evident 
that it would be necessary to screen a large number of the University 
population in order to gather a representative sample which could be 
divided into experimental and control groups. To facilitate the as-
sembling of the sample, arrangements were made with individual profes-
sors by the Speech and Rearing Center to screen students in the various 
colleges of the University. Students were chosen for this experiment 
from the School of Education, College of Business Administration, 
College of Industrial Technology , College of Liberal Arts, School of 
Theology, and College of General Education. The screening process took 
place in the respective classrooms of the individual professors who had 
expressed an interest in cooperating in the experiment. From this screen-
ing the selection was made. The format of the screening process was as 
follows: Each student was asked to read orally from one of the Garland 
paragraphs which had been reported in a School of Education unpublished 
ll 
Master's thesis. A co11111ittee of three, comprising the writer and t~go 
assistants (trained speech therapists of the Speech and Rearing Center, 
experienced in Initial Evaluations and Speech Screening Techniques), 
selected those students who demonstrated defective consonantal articula-
tion. The students thus selected were scheduled for appearance at the 
Speech and Rearing Center where a complete diagnostic evaluation of their 
speech defect was made and their hearing acuity was checked. In the 
1/Russell M. Garland, A Study of Voice and Articulation Difficulties of 
High School Students in Suburban Boston, Unpublished Master's Thesis, 
Boston University, School of Education, 1951. 
------
------
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preliminary screening process approximately 1300 students were screened, 
out of which 42 cases finally were selected . 
Description of the groups.-- In keeping within the design of this 
experiment, a division was made of the 42 cases selected for therapy into 
an experimental group of 21 subjects and a control group of 21 subjects. 
No individual matching techniques were used, in general , since the sample 
was relatively homogeneous as to age and educational background . How-
ever, consideration was given to the type of consonantal defect to in-
sure that the pairs were defective in the same consonant and, insofar 
as possible , defective in the same manner and to the same degree. This 
method insured that each therapist treated an experimental and control 
subject defective in the same consonant . After initial screening and 
evaluation, the subjects were assigned randomly to both experimental 
and control groups. This final randomization of cases resulted in 16 
pairs with defective F J , two pairs with defective [a] , two pairs 
with defective t~] , and one pair with defective [1 J 
2 . Length of Experimental Period 
In the preliminary planning it was anticipated that the experiment 
would be continuous for approximately one academic year . It began during 
the second semester in February, 1954 and ended with the termination of 
the second semester in May, 1955. During this time both the experimental 
and control groups received remedial instruction for 30 minutes, twice 
weekly, for a five-week period. Speech therapists were selected from 
among the graduate students at the Speech and Hearing Center to admin-
ister specially constructed lesson plans to those subjects selected for 
participation in this experiment. 
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3. Selection of Visual Sound Pattern Mode l s 
The initial step in the development of the experiment involved 
the necessity of determining which of the var ious consonant sounds of 
speech could be reproduced by the Voice Visualizer. Pr eliminary ex-
perimentation with the instrument demonstrated the reproduction of 
consonant and vowel sounds in isolation so t hat each sound presented 
a visual configuration which was characteristically different from 
every other sound in most instances . The only consonant sounds that 
did not present a clearly discernible visual configuration were the 
voiceless and voiced stop-plosive sounds. The fricatives[~], [5] , 
and [ 8 ] , and the semi-vowels [ • J and [ 1 J were selected for incor-
poration in the lesson p lans primarily because they were among the most 
commonly defective consonant sounds in the adult population. They were 
readily adaptable to the treatment plan because, in the instance of the 
Voice Visualizer, both the student and the therapist could identify 
t hese sounds during production . 
The five consonant sounds selected to be used as the standard 
speech samples during the experiment were chosen from photographic 
prints obtained from 12 speakers who , in the judgment of the Speech 
and Hearing Center staff, possessed effective speaking voices. Both 
sexes were represented equally to determine if any sex differences 
existed in producing these sounds in isolation. No apparent di ffer-
ences were evident, since all speakers were able to produce the same 
patterns during repeated trials. Final selections were based on the 
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clarity of the visual patterns produced and the characteristic differ-
ences which aid in the visual discrimination between sounds. These 
1/ 
final patterns became the models which the students in the experi-
mental group attempted to duplicate during therapy. 
4. Construction of Lesson Plans 
To investigate adequately the effectiveness of the Voice Visualizer 
in the correction of articulation defects, it was necessary to construct 
separate lesson plans which would be used for the five consonant sounds 
selected for treatment in this study. 
As reported in Chapter II, the plan of therapy used in this study 
was based on a review of the research relative to existing therapeutic 
procedures as advocated by the various authorities in the field. In 
short, the lesson plans constructed for this experiment were based upon 
those methods on which general agreement was found among these authori-
ties. In substance, the lesson plans developed individually for each 
of the sounds to be used in this study embodied the following general 
plan, which was then adapted to the particular sound: 
1. Orientation of the student to his particular difficulty 
2 . General description of the placement of the articulators for 
the correct production of the sound. 
3. Practice with the sound in isolation 
4. Practice with the sound in nonsense syllables 
!/Appendix G, pp. 
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5. Practice with the sound in monosyllabic words (initial position) 
6. Practice with the sound in monosyllabic words (final position) 
7. Practice carried out without the therapist first presenting the 
stimulus (accomplished by the presentation of an incomplete 
sentence by the therapist to which the student replies with 
the missing word which contains the sound under consideration) 
8. Practice with the sound in phrases 
9. Practice with the sound in sentences. 
This general plan was adapted to the individual sound so that the 
more specific methods mentioned in Chapter II could be given their 
proper emphasis. These methods included Ear Training, Mota-kinesthetic 
Training, Phonetic Placement, and Negative Practice. 
Description of the plans.-- Lesson plans were constructed for five 
sounds. Each sound had five lesson plans, an individual lesson plan 
for each week of therapy. (See Appendices A through E, pages 58-156 . ) 
At this point, it was necessary to determine a method of procedure. 
Having selected the format based on the suggestion for therapy advanced 
by the authorities in the field, it was necessary to determine how best 
to adapt the teaching materials for the experimental group so as to in-
corporate the use of the Voice Visualizer without changing significantly 
the lesson plans which would be used also with the control group. This 
problem was resolved simply by adding the phrase, "Watch the screen as 
you say it," in the appropriate place in the directions when therapy 
was being administered to an experimental case. This phrase was elim-
inated from the directions by the therapist when administering therapy 
~----- ------
- ------------- ----
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to a case from the control group. Thus the identical weekly plan 
could be administered to both groups. The sequence of treatment for 
presentation during the five-week experimental period was selected by 
!/ 
using some of the available materials as a guide in arranging a 
format which would allow for defective consonant improvement for both 
groups and, at the same time, could be adapted within the limitations 
of the Voice Visualizer. 
The final methods of procedure for presentation by the therapist, 
adapted to the individual defective consonant sounds, were as follows: 
The lesson plan materials for the [v- ] sound were presented in the 
following manner? 
First Week 
Objectives: 
Second Week 
Objectives: 
Orientation 
Proper orientation of the articulators in produc-
tion of the [ y J sound. 
Production of the [ y] sound in isolation. 
Production of the [ y J sound in nonsense syllables. 
Production of the [y] in isolation. 
Production of the [ y-] in nonsense syllables. 
Distinguishing the ryJ from [ t] , [ d J , and [ 1 ~ 
l/E. Nemoy and S. Davis, The Correction of Defective Consonant Sounds. 
Expression Co., Boston, 1937. 
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Third Week 
Objectives: Review- -Production of [\·] i n isolation. 
Product i on of [r- in nonsense syl l ab l es. 
Fourth Week 
Production of [<J in the initial and final posi-
tions in monosyllabic words. 
Production of f>--J having removed the stimul us. 
Production of [y 1 in initial and final positions in words, in 
phrases, and sentences. 
Fifth Week 
Production of [Y J in connected speech . 
Lesson plans for the other sounds used in this study followed the 
same general plan. Detailed copies of the l esson plans for the i ndi -
vidual sounds will be found in the Appendices A through E, pages 58- 156 . 
5 . Procedure for Recording Weekly Progress in Therapy 
The next step in the development of the design was that of devel -
op i ng a procedure by which to measure the progress of both the experi~ 
mental and the control groups . This procedure served the dual purpose 
of: (1) recording the weekly progress made by each individual; and (2) 
evaluat i ng the effectiveness of the Voice Visualizer upon completion of 
the experiment by utilization of these recordings. 
As indicated by review of the research in this particular area, 
it was determi ned that this could be accomplished best. by constructing 
f ive special paragraphs, each of which would contain one o f the indi-
vidual sounds' [ r 1 r s J [ t -J [ e ] [ S J under consideration in the 
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initial, medial, and final positions and in its various blend usages. 
This paragraph was limited to 100 words so that it would take approxi-
1/ 
mately 45 seconds to record. This became the Standard Paragraph 
which was recorded consistently on tape throughout the entire experiment. 
11 
In addition to the Standard Paragraph, in accordance with Conners' 
suggestion, a word list was constructed for testing the effectiveness 
of the Voice Visualizer. This was based on the premise that this might 
be an improvement in measurement of effectiveness over the standard 
technique of the oral reading situation which involves carry-over of 
the basic speech skills. It was felt that to expect this level of 
achievement within a five-week period might be a definite limitation 
in the measurement of progress. These word lists were constructed for 
each individual consonant sound included in this experiment. An effort 
was made to test the sound in a variety of positions, with a number of 
different vowel sounds, and with an adequate sampling of the various 
blends of the various sounds. They were developed along a continuum 
ranging from less difficult to more difficult relative to production. 
They also were developed along a line ranging from monosyllabic words 
to polysyllabic words. 
Following are the various positions and the combinations of vowel 
sounds upon which each of the Word Lists constructed were based: 
l/See Appendix H, pp. 157-161 . 
1/J. Edward Conners, op. cit., p. 48. 
35 
1. Initial position and a front vowel 
2. Initial position and a back vowel 
3. Front vowel and the final position 
4. Back vowel and the final position 
5. Front vowel, medial position, and a back vowel 
6. Back vowel, medial position, and a front vowel 
7. Initial position, front vowel, and final position 
8. Initial position, back vowel, and final position 
9. Initial blend and medial position 
10. Initial blend and final position 
11. Initial position, front vowel, and medial blend 
12. Initial position, back vowel, and medial blend 
13. Initial blend and final blend 
14. Initial bl end, back vowel, and final blend 
15. Initial blend and final blend. 
The word list, together with the paragraph, was recorded consist-
ently on tape throughout the experiment. The Word List and the Standard 
Paragraph were recorded at the following intervals: 
a. Each individual participating in the study read the specially 
~on~truoted Word List and Standard Paragraph prior to the be-
ginning of therapy. A tape recording was made during this 
teading for each subject. 
b. At the end of every week of therapy, during the five-week 
experimental period, each individual's speech was recorded on 
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tape as he read the special ly constructed Word List and Standard 
Paragraph . 
Table I , which follows, shows the number of tape ecordings made 
during the experimental period and the various interva s at which they 
were made. 
Number 
of 
Recordings 
1. 
2. 
3 . 
4. 
5. 
6. 
TABLE I 
NUMBER OF TAPE RECORDINGS MADE 
DURING THE FIVE-WEEK EXPERIMENTAL PERIOD 
Interval at Which Recorded 
Prior to beginning therapy 
End of 2nd period, 1st week 
End of 4th period, 2nd week 
End of 6th period, 3rd week 
End of 8th period, 4th week 
En - _of lOth period, 5th week 
(Conclusion of t herapy) 
Total 
Number of 
Recordin~s 
Experimental 
Group 
21 
21 
21 
21 
21 
21 
126 
252 
6 ~ Criteria for Selection of Judges 
Number of 
Recordings 
Contro l 
Group 
21 
21 
21 
21 
21 
21 
126 
Ten expert judges to rate the amount of improvem nt of articulation 
defect were selected according to the following crite ia: 
1. Students working for degrees in education in ~hich the major 
field of study was in the area of Speech and ~earing 
2. Minimum of one year's experience as a clinici n in a Speech 
and Hearing Center, or service in the capacit~ of speech 
therapist in a school system 
3. Previous experience in listening techniques wh ch included 
evaluation of speech improvement 
4. Completion of courses in speech therapy techni ues and in 
phonetics of English. 
All of the judges used in this experiment successfully met the above 
requirements. 
7. Procedure for Rating Articulation 
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The next step in the design was to develop a du~e by which 
the recorded speech samples could be presented to the xpert judges for 
rating. In reviewing the related research, it rmine~ that the 
simplest methods of rating would be the most effective for judging. As 
a result, a Checking Method was decided upon: this hod called for 
the judge to cross out, on a specially written the Word List 
and Standard Paragraph spoken by the subject, any de£ tive consonants 
which he heard in the recorded speech sample. A proc dure then was de-
vised by which the recorded speech sample could be pr sented through a 
high fidelity loud-speaker system so that the judges ould accomplish 
their checking of errors. 
Upon completion of therapy for both the experime the con-
trol groups, the total number of recorded tapes numbe Each tape 
contained approximately 15 randomized speech samples rom both groups. 
In recording during the experimental period , the tape were rotated on 
the machine so that, with few exceptions, no individu 1 recorded more 
than once on a given tape; in addition, each tape con ained a sampling 
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of recordings extending over the range of six recordin s which were 
made. The tapes were numbered from one through sevent en, selected 
from a table of random numbers, and then were presente over the loud-
speaker system in this order. 
Instructions for the rating were given to each ju ge prior to 
rating any of the speech samples. These instructions "ndicated the 
designated meanings of the terminology used to describ the various 
types of articulat ion errors. Individual s heets cont the Word 
ll 
List and Standard Paragraph then were distributed to 
These scoring sheets were placed in order, the order eing determined 
by the occurrence on the tape of a speech sample of a certain consonant 
sound which was about to be judged. As the recorded peech samples 
were played, the judges were asked to make a slash ma k through any 
consonant which sounded defective to them according t the description 
of these errors in the Instructions for Raters. Tota ing the errors 
was not the responsibility of the judges, since it wa felt that this 
requirement would be introducing another variable whi h could influence 
the reliability of the judgments. The sum total oft e observat ions 
by this method amounted to 2,520 direct observations. Every speech 
sample for each individual received a rating by each f the ten judges. 
This included six samples per person for the 42 subje ts parttcipating 
in the experiment. 
!/See Appendix H, pp. 157-161. 
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8. Reliability of the J udges 
Reliability of the judges in assigning ratings of articulation 
was determined by Johnson's Formula 6.48 which is derived from an 
]) 
adaptation of the ~uder-Richardson Formula 20. These formulae were 
applied to the fina l ratings by considering each subject to have a 
test score made up of the sum of all ratings assigned on all six re-
cordings . The test score is considered to be made up of ten subtests 
so that the sum of all ratings by a particular judge constitutes the 
s ubtest. This is equivalent to considering the total score as being 
made up of ten items (that is, all ratings by a .particular judge are 
rega r ded a s an item). Analysis of variance technique is then applied , 
where si2 is the variance for the scores of individuals rated by t he 
i ndiv idua l judge. St2 is the variance of scores formed by pooling the 
rat i ngs o f all judges . Reliability is then determined from the follow-
i ng formul a: 
N 
r = 
N - 1 
Coefficient of reliability is reported in Chapter III under 
Ana lysis of Data. 
9. Technical Equipment Used in the Experiment 
In the evaluation of the final results of such an experiment there 
must of necessity be a consideration of the importance of the technical 
1/Palmer 0. Johnson, Statistical Methods in Research. Prentice-Hall, 
Inc., New York, 1949 , pp. 165-166. 
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equipment employed which, in this instance, includes both the equip-
ment used in obtaining the sample and the equipment used in judging 
the sample. As a result, every effort was made to procure the best 
technical equipment available. This equipment included the following: 
1. Recorder-Magnecorder , Model P.T.6, recording 15 inches per 
second with a frequency response of 15 - 15,000 cycles per 
second. Less then three per cent harmonic distortion. 
2. High Fidelity Electro-Voice Microphone with a flat frequency 
response of 15 - 13,000 cycles per second attached to t he 
Recorder. 
3. Altec-Lansing Speaker with a frequency response of 15- 15,000 
cycles per second. 
4. Scotch Sound Recording Tape with plastic backing, \ inch by 
1200 feet. 
10. Method for Evaluating the Experiment 
The nature of this experimental design was such that there were 
four important elements which could exert an influence on the final 
results. These factors were the following: the subjects themselves; 
the indiv idual recordings (which hereafter will be referred to as the 
trials); the t wo groups (the Experimental (Voice Visualizer) and the 
Control (standard therapy)--hereafter referred to as the methods); and 
the judges . It was necessary to use a statistical technique which would 
make the greatest use of the data available in order to accomplish the 
most complete evaluation of the experiment. That statistical technique 
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which appeared to meet these preliminary requirements was the technique 
of Analysis of Varianc e . However, since the particular experiment was 
concerned with repeated measurements accomplished at regularly pre-
scribed intervals during the five-week experimental period, it appeared 
that Analysis of Variance for Repeated Measurements would be the more ]J 
logical technique . This technique is described by ~egan: 
"Repeated measurements presents itself whenever over-all 
significances of differences of group means derived from a time 
sequence are being investigated. 
In such problems, two major sources of variation in the 
scores can at once be postulated. (It is assumed that the means 
of the initial or pre-experimental measures are comparable for 
the groups so that covariance adjustments are not obligatory. 
This initial comparability of group means and variances is usually 
a result of randomization or control led distribution of subjects): 
1. A variation associated with time or trials usually desig-
nated as 'learning.' 
2. A variation related to the method of training." 
Kogan continues : 
"Standard three way analysis of variance does not apply in 
this case because any given individual's scores appear in only 
one of the method groups. What is presented is rather a two-
factor analysis complicated by a within-among c lasses subdivision. 11 
The variance estimates which can be derived from the data are the 
following: 
1. A variance based on the means of judges . 
2 . A variance based on the means of methods . 
3. A variance based on the means of trials . 
4. A variance based on the interaction of judges with methods. 
_!/Leonard S. Kogan, "Analysis of Variance--Repeated Measurements, " 
Psychological Bulletin (March, 1948), 45:131-141 . 
.. 5. A variance based on the interaction of methods with trials. 
6. A variance based on the interaction of judges with trials. 
7. A variance based on the interaction of judges with methods 
with trials. 
8. A variance based on the interaction o f subjects with methods 
\\lith tr i als. 
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From these mean squares will be determined the sources of error 
by application of the F Test which will indicate those variances which 
affected the experiment significantly. 
11. Preliminary Procedure Prior to Experiment 
Before undertaking the treatment phase of the study it was neces-
sary to orient all the speech therapists at the Speech and Hearing 
center as to the nature and purpose of the experiment. This orienta-
tion was couched in general terms stressing the necessity for follow-
ing the lesson plans with both groups and i ndicating that the Voice 
Visualizer was to be used with only one of t he groups. The anticipated 
results of the experiment were not discussed with the therapists, since 
it was felt that such a discussion could affect their therapeutic atti-
tude with either the Experimental or Control Group. Demonstrations in 
the use of the Voice Visualizer and recording equipment were made during 
clinical seminar periods to familiarize all the therapists with the 
project. 
To insure standardized operation of the equipment by the various 
therapists, the following method of instruction was adapted to the use 
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of the equipment. This was accomplished in two phases, one for the 
operation of the Voice Visualizer, the other for the operation of the 
Recorder, by the following method : Directional cards were prepared 
outlining, in numerical order, the correct procedure for the operation 
of the instruments , each succeeding number indicating the next opera-
tion. The various dials and switches of the instruments were numbered 
corresponding to the numbers used on the Directional Cards. All that 
was necessary to operate the machines correctly was to follow the num-
bered directions step by step. 
Prior to the beginning of the experiment, sample lesson plans were 
investigated on a trial run basis for determining their adaptability as 
to length, time, and feasibility. 
CHAPTER IV 
ANALYSIS OF DATA 
The purpose of this study was to determine if the visual sound 
patterns p roduced by the Voice Visualizer aid in teaching articulation 
i mprovement when used in conjunction with standard drill procedures. 
Of specific interest in this investigation was the factor of t he instru-
ment's effectiveness in facilitating improvement in disorders of art i cu-
lation during a five-week therapy period. 
It should be noted that because of the skewed nature of t he data 
( pos itive skewness) a logarithmic transformation of t he error raw scores 
was made. The analysis of the data was organized to reveal any signi-
ficant differences in the variance estimates based on the means of 
judges; t he means of methods; the means of trials; the interaction of 
judges with methods; t he interaction of methods with trials ; the inter-
action of j udges with trials; and the interaction of judges with methods 
with trials . These data were analyzed further by noting when any s ig-
nificant differ ences occurred among the several weekly intervals between 
t he groups. The data were analyzed for the two variables (Word List and 
Paragraph) separately and will be reported on separately. 
-44-
45 
1. Reliability of the Judges 
Of major importance in this investigation was the correlation of 
the judges in terms of the degree of consistency or variability in 
checking articulation errors . The final results must be evaluated 
necessarily on the degree of inter-judge differences or similarity. 
The following coefficients of reliability for the judges on the two 
variables used in this experiment are reported: for the Word List a 
coefficient of correlation of .97, and for the Paragraph a coefficient 
of correlation of .96. The coefficients of correlation obtained are 
extremely high and may be accounted for by any one of, or combination . 
of, the following factors: 
1. The nature of the judging process, that is , the judges were 
asked to judge only specific sounds on each recording presented 
to them and no others, which fact automatically delimited their 
area of judgment . 
2. Again , the nature of the judging process , that is, the specificity 
of judgments mentioned in point 1 above, may lead to a pattern 
of judgment (such as being particularly sensitive to a subject's 
difficulty in forming certain blends such as the (sts) final 
blend of certain words.) 
3. The presence of a great many "zero' ' scores in the data, indi-
cating t he commission of no errors by the subjects, particularly 
on final trials. 
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2. Equality of Groups 
It was noted in Chapter III that because of the assumed relative 
homogeneity of the adult University population, no specific matching 
techniques were employed in assigning individuals to the Experimental 
and Control Groups. The specific variables of intelligence, age, sex, 
and education were not considered as factors which would affect directly 
the experimental variable under investigation. The review of related 
research revealed no evidence indicating any of the aforementioned 
variab l es as having a significant relationship to the outcome of 
therapy for disorders of articulation in an adult population. 
The differences in the mean number of errors obtained slightly 
favor the Exper i mental Group, but this difference is statistically non-
significant and could be expected on a chance basis . Inspection of 
Figures I and II will indicate that there were differences between 
groups relative to the mean number of errors on the initial (pre-
therapy) recordings. From an analysis of these data the groups are 
assumed to be equal prior to the initiation of therapy. 
2 
Mean Log 
Number 1 
of 
Errors 
1 
3. Word List 
FIGURE I 
MEAN LOG NUMBER OF ERRORS (WORD LIST) 
___ c Group 
___ x Group 
2 3 4 
Trials 
s 
(Initial Recording and End-of-Week Recordings) 
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Figure I indicates the progre&s of the Experimental and Control 
Groups during the five-week t herapy period based on the mean log number 
of errors for each group by trial. It indicat e s the comparability of 
groups on the initial (pre-ther~py) r ecording . The difference between 
the Methods Groups a re illustrated. Inspection reveals t hat these dif-
ferences were not significant, which is demonstrated by the essentially 
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parallel trend lines of the figure. However, it does indicate improve-
ment within groups, which was significant from the first recording to 
the sixth recording . 
TABLE II 
MEAN LOG SCORES FOR GROUPS BY TRIALS (WORD LIST) 
.. 
- - - - - ·- ---
-· ,. 
- - -
·-
--Number !'lean 
Group Trial of Log 
Judgments Score 
1 1 210 17093 
1 2 210 13748 
1 3 210 9716 
1 4 210 6612 
1 5 210 2931 
1 6 210 3266 
2 1 210 19039 
2 2 210 15978 
I 
2 3 210 11325 
2 4 210 8788 
2 5 210 4580 
2 6 210 4236 
-----
Table II presents the mean log score of all judges by trial for 
each group. It is from the data presented in this table that the graph 
in Figure 1 was plotted. 
Analysis of variance data for the Word List.-- The following table 
embodies the data obtained for analysis of variance of the Word List . 
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TABLE III 
ANALYSIS OF VARIANCE SCHEME FOR WORD LIST 
-
Source Sum Degrees }olean 
of of of 
Variation Squares Freedom Square 
Total 3,530,973.1 2519 
Methods 44,419.2 1 44,419.2 
Judges 5,612.9 9 623 .6 
Trial s 1 ,638,216.9 5 327,643.4 
** MXT 2,589.8 5 517.9 
MX J 2,487.9 9 276.4 
T X J 8 ,895 .4 45 197.7 
MXTX J 12,598.9 45 279. 9 
Subjects 3,486,553.9 40 87,163.8 "~<* 
Residual 1,211,355.4 2360 513.3 
S X M T 1,277,392.6 240 5,322.5 
Table III presents the analysis of variance scheme for the Word 
List. The double asterisked (**) items indicate those sources of vari-
ation in which there was a significant difference at L .01 level of 
confidence. 
Following is the interpretation of Table III : 
1. Methods.-- The difference between the Methods Groups in terms 
of the variation among scores made by subjects, averaged over 
all trials, indicated no significant differences. However, if 
the variations among subjects within each of the groups are 
examined in light of the variation of repeated scores for each 
trial, then the differences from trial to trial within groups 
are significant and indicate improvement from the first to the 
sixth recording. 
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2. Trials.-- If both groups are considered together, there was an 
overall improvement from trial to trial on the Word List, that 
is, there was new "learning" by both groups during the experi-
mental therapy period from trial l to trial 6. 
3. Judges.-- Indicates that the judges were not biased, that is, 
in judging they were not aware, at any time, of the number of 
the recording of which subject of which group they were judging. 
On the Word List there was less margin for judgment on the part 
of the judges. On the average they found the same number of 
mistakes. 
4. Method with trial interaction.-- Indicates that there were no 
significant differences between groups from trial to trial. 
5. Subjects.-- The subjects in both groups showed improvement 
from trial 1 to trial 6. 
Mean Log 
Number 
of 
Errors 
2 
1 
l 
4. Paragraph 
FIGURE II 
MEAN LOG NUMBER-,iOF ERRORS (PARAGRAPH) 
........ _ ___.c Group 
---X Group 
2 3 
Trials 
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Figure II indicates the progress of the Experimental and Contro l 
Groups during the five-week therapy period based on the mean log number 
of errors for each group by trial. It indicates the comparability of 
groups on the initial (pre-therapy) recording . The differences between 
the Methods Groups are illustrated. Inspection reveals that thes e dif-
6 
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ferences were not significant, which is demonstrated by the essentially 
parallel trend lines of Figure II. However , it does indicate improve-
ment within groups , which was significant from the 1 to 6 recording . 
TABLE IV 
MEAN LOG SCORES FOR GROUPS BY TRIALS (PARAGRAPH) 
Number Mean 
Group Trial of Log 
Judgments Score 
1 1 210 19077 
1 2 210 16147 
1 3 210 11732 
1 4 210 10147 
1 5 210 6102 
1 6 210 5734 
2 1 210 20869 
2 2 210 18043 
2 3 210 13705 
2 4 210 11671 
2 5 210 7976 
2 6 210 7677 
Table IV presents the mean log score of all judges by trial for 
each group. It is from the data presented in this table that the graph 
in Figure II was plotted. 
Analysis of varianc~ data for the Paragraph. -- The following table 
embodies the data obtained for the analysis of variance of the Paragraph. 
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TABLE V 
ANALYSIS OF VARIANCE SCHEME FOR PARAGRAPH 
-
Source Sum Degrees Mean 
of of of Square Variation Squares Freedom 
Total 3,600,890.1 2519 
Methods 48;033.3 1 48,033.3 
Judges 42,237.7 9 4,693.1 
** Trials 1,360,812.0 5 272,162.4 ** 
MXT 320 .3 5 64 . 1 
MXJ 2,646.2 9 294~0 
T X J 19,279.1 45 428.4 
MXTXJ 11,044.1 45 245.4 
Subjects 3,552,856.8 40 88,821.4 ** 
Residual 1 , 118 ,410. 2 2360 473.9 
SXMXT 2,834,156.9 240 11,809.0 
Table V presents the analysis of variance scheme for the Paragraph. 
The double asterisked (**) items indicate those sources of variation in 
which there was a significant difference at 1 .01 level of confidence. 
Following is the interpretation of Table V: 
1. Methods.-- The differences between the Methods Groups in terms 
of variation among scores made by subjects, averaged over all 
trials, indicated no significant differences. However, if the 
variations among subjects within each of the groups are exam-
ined in light of the variation of repeated scores for each 
trial, then the differences from trial to trial within groups 
are significant and indicate improvement from the first to the 
sixth recording. 
2. Trials.-- If both groups are considered together, there was an 
overall improvement from trial to trial on the Paragraph, that 
is, there was new "learning" by both groups during the experi-
mental therapy period from trial 1 to trial 6. 
3. Judges.-- Indicates that there was greater variation in what 
the judges called mistakes in the Paragraph. However, the 
judges were consistent in their individual frames of reference. 
4. Method with trial interaction.-- Indi cates that there were no 
significant differences between groups from trial to trial . 
5 . Subjects.-- The subjects in both groups showed improvement 
from trial 1 to trial 6. 
CHAPTER V 
SUMMARY AND CONCLUSIONS 
The principal purpose of this experimental investigation was to 
determine if the visual sound patterns produced by the Voice Visualizer 
aid in teaching articulation when used in conjunction with standard 
drill procedures. 
To obtain the needed data, 42 Boston University adults were 
selected as having ar ticulatory defects involving the five commonly 
defective consonant sounds. Diagnostic evaluations were made by the 
Speech and Hearing Center staff. On the basis of these screening 
processes; the subjects were assigned randomly to the Experimental 
and Control Groups for a five-week period of intensive therapy. Tape 
recordings were obtained for each participant prior to the initiation 
of therapy and at the end of each week during the five-week experimental 
period. These recordings were assigned ratings by ten judges as to the 
number of specif ic consonant errors present. 
1. Summary 
Statistical analysis of the data revealed the following facts: 
Analysis of trials revealed that both the Experimental and Control 
Groups were equal prior to beginning therapy. There was a significant 
difference within groups between the first and sixth recordings ·for both 
-ss~ 
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the Experimental and Control Groups. Further analysis revealed that 
both groups improved in approximately the same manner and to the same 
degree. Relative to the subjects, the subjects whose treatment in-
cluded the Voice Visualizer made less errors overall than those sub-
jects treated with standard therapy techniques alone , but these dif-
ferences were not statistically significant, since a parallel trend 
was maintained between the groups from the first through the sixth 
recording. Relative to the judges, it was determined that the judges 
demonstrated no biases and evidenced an overall consistency with regard 
to the total number of errors recognized on both the Word List and 
Paragraph. 
2 . Conclusions 
The overall conclusions to be drawn from the analysis of the 
data are the following: 
1. The improvement from trial to trial, exhibited by both groups, 
must be real since the judges were not biased. 
2. The rate of improvement was independent of the method. 
Relating these overall conclusions to the immediate problem, the 
following may be said: the use of the visual patterns produced by the 
Voice Visualizer as a supplementary aid to therapy with this particular 
experimental sample did not produce results between the groups which 
could be interpreted as being statistically significant. 
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3. Limitations of the Study 
The find ings of this study have i ndicated certain factors which, 
either directly or indirectly , may have exerted an influence on the 
outcomes of the experiment : 
1 . The limitations imposed by_ the instrument itself. That is , it 
was confined primarily to sounds in isolation and simple phrases. 
Only fricatives and semi-vowels could be treated. 
2 . The elimination of home practice and group discussion techniques 
as part of the therapeutic plan may have had an effect on the 
results. These techniques could not be employed because of t he 
difficulty in controlling them experimentally . 
3. Individual variations in progress could not be provided for 
because of the rigidity of the experimental design. This re -
sulted in more of an artificial rather than a therapeutic 
climate during the experimental therapy period. 
4. Suggestions for Further Research 
It is suggested that future research with the Voice Visualizer be 
designed to investigate those areas in which the learning of the basic 
sound elements in isolation are a primary concern of therapy. Some of 
these areas could be : 
1 . In beginning speech for the hard of hearing child 
2. In remed ial speech for the hard of hearing adult 
3. In remedial work with Expressive Aphasics 
4. With children in general . 
APPENDIX A 
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RECORDING MATERIAL 
r 
.... 
) . 
TO THE STUDENT: Before reading the material below , give your name and 
the number of the recording. Pause, then begin reading . 
WORD :1.IST 
reed morrow primrose 
room rearing progress 
road roaring recreate 
arrow resurrect prescribe 
horrid tributary refractory 
PARAGRAPH 
We prepared for our trip to the island at the fork in the river. 
To be sure we would not starve we packed a lunch of sharp cheese, rye 
bread, a variety of fruit, a soft drink, and a delicious rhubarb pie . 
Our craft was seaworthy and equipped with a f oghorn. After removing 
the snarl from our anchor rope we shoved off from the wharf. I set 
the bow toward the island , crooked my arm around the wheel, and 
steered a course straight for the island. Shortly we arrived at the 
island pier and scrambled up the ladder , 
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LESSON PLAN 
For use with both the Experimental Group (Voice Visualizer) and the 
Contr o l Group. In use with the Control Group the therapist will omit 
those parts of the instructions which call fo r observance of the screen 
of the Voice Visualizer. These parts of the instructions will be 
enclosed in parentheses. 
Time: 
Objectives: 
Periods l and £ of First Week of Therapy 
Thirty minutes 
Proper orientation of 
Production of the['rJ 
Production of the ( r J 
the articulators in production of the 
in isolation. 
in nonsense syllables. 
1. Introduction 
Therapist: One of the consonant sounds with which Y.Ou have dif f iculty 
is the "r" sound. This is the sound [r] --give auditory 
stimulation in isolation. Now, I would like you to listen 
to this same sound used in a word: rail - rib - wrap -
run - red. This is the "r" sound in the initial position. 
Now, I would like you to listen to some words in which 
the "r" sound is used in the medial position: around -
organ - very - story - carry. Sometimes the "r" sound 
is used in a stressed syllab l e as for example in the 
following words: bird - dirt - turf - girl - serve. 
The following will give you some indication of the place-
ment of the various articulators when you are pronouncing 
the "r " sound. 
First, your tongue should be raised so that the sides of 
your tongue contact the upper side teeth and also the 
nearby gums. (Have the studen t look up into your mouth 
to observe how this is accomplished.) 
The position of your tongue may vary. However, the 
typical position of the tongue in the pronunciation o f 
this sound is either upward or forward. 
Your lips should be very slightly parted, and your teeth 
as well. 
Your lips should be drawn back as in smiling. 
The vocal cords are used in the production of this sound. 
(Check the student on all of the above points before 
proceeding.) 
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2. Drills 
A. Articulating the [rJ in isolation. 
Listen - I '11 say [ '( 1 - (you watch the screen as I say it--
compare it wi~h the photographic print at the side of the screen.) 
Now , you say L ~-'] - (watch the screen as you say it--compare with 
the photographic print at the side of the screen.) 
Repeat for three minutes. 
B. Imitation of the [ y J sound. 
Therapist: You are attending a football game on a Saturday 
afternoon. The air is cool and crisp. The score is very close. 
The cheer leaders clap their hands and exhort the crowd to urge 
the team on to victory with a "Rah! Rah! Rah!, Team." Let's give 
the team our vocal support. (Have the student repeat this simple 
cheer several times. Give him encouragement.) 
C. Articulat ion of nonsense syllables. Articulation of the 
sound in combination with various vowel sounds. 
Therapist: Listen- I'll say the following syllables. (You watch 
the screen as I say each--compare with the photographic print at 
the side of the screen.) Now,you say the syllable as I said it. 
(Watch the screen as you say it--compare it with the photographic 
print at the side of the screen.) 
Go through all the combinations shown below; r epeat any that need 
repeating. 
[r-r-i] 
[r-r-EU 
[r-r-a] 
[r-r-o] 
[r-r-uJ 
[r-i] 
(r -e] 
rr -a] 
[r -oJ 
cr-uJ 
D. Imitation of the [It' J sound. 
[rij 
[reJ 
[ra) 
[ro] 
cruJ 
Therapist: You and a friend have hired a rowboat to take a little 
trip on the river. As you try to propel the boat you find that 
you are not making much progress. You have your friend take the 
oars and you set the cadence for him with, "Row! Row! Row!" Let's 
set the cadence for the rower. (Have the student repeat these 
commands several times. Give him encouragement.) 
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E. Articulation of nonsense syllables. 
with various vowel sounds. 1
- r 
_ Y _j sound in final position 
Therapist: Listen - I ' ll say the following syl l ables . (You watch 
t he screen as I say each--compare with the photographic print at 
the side of the screen. ) Now, you say the syllable as I said it . 
(You watch the screen as you s ay it--compare with the photographic 
print at the side of the screen. ) 
Go through all the combinations shown be l ow , repeating any that 
need repeating. 
[i-rirJ 
[e-r- iJ 
[a-r - r) 
[o-r-r) 
[u-r-rJ 
[i -r] 
[e-iJ 
(a-r] 
[o- r] 
[u-r] 
[ir] 
[erJ 
[ar] 
(or] 
[ur] 
:t{ .B. ALLOW AT LEAST ONE MINUTE AT THE END OF THE PERIOD FOR RECORDING 
F . Paragraph for Recording 
Therapist: I want you t o read t his paragraph. 
I will record it as you read it. 
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LESSON PLAN 
[ r] 
For use with both t he Experimental Group (Vo i ce Visualizer) and t he 
Contro l Group . In use with the Control Group the therapist will omit 
those parts of the instructions which call for observance of the screen 
of the Voice Visualizer. These parts of the i ns tructions will be 
enclosed in parentheses. 
Periods 3 and ~ of Second Week of Therapy 
Time: Thirty minutes 
Objectives; Review-- [ Y] in isolation 
[ v] in nonsense syllabl es 
Produc ing [ .,.. J by comparison with similarly produced sounds 
Therapist : Before we go on to any new material we should go back over 
some of the material we covered in our previous sessions. 
I would like to repeat some of the drills which we have 
practiced. 
1. Articulation of [ y] in isolation 
Therapist: You are attending a footbal l game on Saturday afternoon. 
The air is cool and c risp. The score i s very close. The cheer 
l eaders clap their hands and exhort t he crowd to urge the team on to 
victory with a 11Rah! Rah! Rah! Team. 11 Let•s give the team our vocal 
support. (Have the student repeat this simple cheer several times. 
Demonstrate if necessary.) 
Therapist: You and a friend have hired a rowboat to take a little 
trip on the river. As you try to propel the boat you find t hat you 
are not making much progress. You have your friend take the oars and 
you set the cadence for him with 11Row ! Row! Row! " Let's set the 
cadence for the rower. (Have the s tudent r epeat thes e commands 
several times. Demonstrate if necessary.) 
2. Ar ticulation of nonsense syllables with the [r] sound in the various 
positions (as •:used with various vowel sounds .) 
Therapist : This is another drill which we have practiced before. 
L'et us try it again. Listen - I ' 11 say the following syllables. 
(You watch the screen as I say each of them--compare with the photo-
graphic print at the s ide of the screen.) Now , you say the syllable 
as I said it. (Watch the screen as you say it--compare it with the 
photographic sample at the side of the screen.) 
I 
• 
3. 
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Go through a ll the combinations shown below, r~peating any that need 
repeating. 
lri I lir l lrir l 
Ire I terl trerl 
1raj tar I trarl 
jroj jor l jror t 
jruj jurj jrur1 
Producing of [.,] by comparison with similarly produced sounds. 
Therapi:5t: The [ t] , f_d] , and I.1 J. sounds t hough not produced exactly 
a s theL Y J sound , nevertheless have certain similar characteristics. 
By producing one o f the allied sounds, we position our articulators 
f or t h e production of the [ ·r J sound . Such practice can be helpful. 
One of these sounds is the [ t J sound. Listen - I ' 11 say [ t ] and 
then [ y- J (Watch t~e screen as I say _them.) Notice the [ r J sound. 
Now, you say the L t _] and then the [ ,_ J (Watch the screen as you 
say them.) Notice the [ y J sound. Repeat several times. 
Another of these sounds is the[dJ sound. Listen- I'll _say [d ] and 
then I 'Y" J . (Watch the screen as I say them.) Not i ce the LY J sound . 
Now, you say the [ d J a~d . then the L r J . (Watch the screen as you 
say them.) Notice the [ 'r J sound. Repeat several times. 
Still anoth_er of these sounds is the [ 1] sound. Listen - I' ~1 say [ 1 
and then [ y- J . (Watch the scree_n ~s I say them.) Notice the 1. r] sound. 
Now, you say the [1] and then[ r J • (Watc h the screen as you say 
them.) Notice the[ r·J sound. Repeat several times. 
4. Comparison of [ t] and f ·r] in the initial and final positions in 
monosyllabic words . 
Therapist : The following words contain the [t J and [ 1- J in the 
initial and final positions . Listen - I'll say the pair of words. 
(Watc h the screen as I say them . ) Notice the [ v- J sound. Now, you 
say the pair of words. (Watch the screen as you say them.) Notice 
the [ r J sound. 
Initial Final 
team ream boot boor 
ten wren sheet sheer 
tone roan heat hear 
tide ride neat near 
tomb room moot moor 
tile rile beet beer 
teddy ready meat mere 
tight right seat sear 
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Therapist: The following words contain the [ .1 J and [ 1- J in the 
initial and final positions. Listen - I'll say the pair of words. 
(Watch the screen as I say them.) Notice the [ r- J sound. Now, you 
say the pair of words . (Watch the screen as you say them.) Notice 
the [ r J sound. 
Initial Final 
loan roan pool poor 
load road pole pore 
lap wrap pale pare 
lob rob peel peer 
light right deal dear 
lead read seal seer 
led red feel fear 
lair rare teal tear 
Therapist: The following words contain the [ d ] and [ I' J in the 
initial and final positions. Listen- I'll say the pair of words. 
(Watch the screen as I say them .) Notice the [ y J sound. Now, you 
say t he pair of words. (Watch the screen as you say them.) Notice 
the [ ~- ] sound. 
Initial Final 
done run need near 
dead read reed rear 
deal real lead leer 
dare rare feed fear 
dial rile mood moor 
dust rust bode bore 
dear rear seed seer 
dill rill deed dear 
Therapist: The following words contain the [ t ] , [ d ] , [ ~ ] , and 
[Y} sounds in t he initial position. Listen- I'll say t hem. (Watch 
the screen as I say them.) Notice the [rJ sound. Mow, you say t he 
words . (Watch the screen as you say them.) Notice the[~ J sound. 
tile liale dial rile 
teed lead deed reed 
tear leer dear rear 
Ted led dead read 
till Lil dill rill 
tomb loom doom room 
tome loam dome roam 
tare lair dare rare 
s. 
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Therapist: The following words contain the [t][d] [ 1] , and [ v J 
sounds in the final positions. Listen- I'll say them. (Watch the 
screen as I say them.) Notice the [ 1- J sound. Now, you say the 
words. (Watch the screen as you say them.) Notice the [ 1- J sound. 
neat need kneel near 
sent seed seal sear 
feet feed feel fear 
pate paid pail pare 
boat bode bowl bore 
root rood rule Ruhr 
light lied lisle lyre 
hight hied Riel hire 
Distinguishing [ r J from [ w] 
Theqlpist: The most common substitution for L 'r J is [ w J Listen -
I '11 say ( v 1 and then [ wJ (Watch the screen as I say t hem.) 
Do you notice the difference? Now, you say the [ '< J and [ w] . 
(Watch the screen as you say them . ) Do you notice the difference? 
Therapist: The following words contain the [ wJ and [ y J sounds in 
the initial position . Listen - I'll say t he pair of words. (Watch 
the screen as I say them.) Do you notice the difference? Now, you 
say the pair of words. (Watch the screen as you say them.) Do you 
notice the difference? 
weep reap wake rake 
week reek wait rate 
weed read wail rail 
weal real ware rare 
wed red wide ride 
wad rod wise rise 
watt rot wink rink 
won run wench wrench 
N .B. ALLOW AT LEAST ONE MINUTE AT THE END OF THE PERIOD FOR RECORDING 
6. Paragraph for Recording 
Therapist: I want you to read this paragraph. 
I will record it as you read it. 
66 
LESSON PLAN 
For use with both the Experimental Group (Voice Visualizer) and the 
Control Group. In use with the Control Group the t herapist will omit 
those parts of the instructions which call for observance of the Voice 
Visualizer screen. These parts of the instructions will be enclosed 
in parentheses. 
Periods 2 and 6 of Third Week of Therapy 
Time: Thirty minutes 
Objectives : Review: articulation of [ Y] sound in isolation 
articulation of [ r J sound in nonsense syllab l es 
Production of the [Y] sound in the initial and fina l 
positions in monosyllabic words. 
Therapist: Before we go on to the new material with which this period 
is concerned we are going to review some of the material we have covered 
in prev ious periods . 
Therapist: You are attending a football game on a Saturday afternoon . 
The air is cool and crisp. The score is very close. The cheer leader s 
clap t heir hands and exhort the crowd to urge the team on to victory 
with a "Rah~ Rah~ Rah! Team!" Let's give t he team our vocal support. 
Have t he student repeat this simple cheer several times. 
Therapist: You are at the airport. They r ol l a plane out preparatory 
to flight. This is the warm-up period. One of the mechanics turns over 
the engines . They respond with a roar. This roar sounds like this, 
r-r-r - r-r-r; yoy imitate the roar of t he airplane's enginei. 
1. Production of the [ y J sound in nonsense syllables. 
Therapist: Let us try another drill which we have done in previous 
periods . This is the drill in which we produce the [ r .1 in the 
initial and final positions with various vowel sounds. 
Therapist: Lis ten - I'll say the following syllables. (You watch 
the screen as I say each--compare with the photographic print at the 
side of the screen.) Now; you say the syllable as I said i t. (Watch 
t he screen as you say it--compare with the photographic print at the 
side of the screen.) 
[ri] 
[re) 
[raj 
[ro] 
[ru] 
[ir] 
[er] 
[ar] 
[or] 
[ur] 
[rirJ 
l!erJ 
[rat;] 
[ror] 
[rurJ 
2. Production of the [r] sound in the initial and final positions in 
monosyllabic words. 
Therapist: We are now going to prac tice with words which have the 
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(r] in the initial position. Listen - I'll say the word. (You watch 
the screen as I say it--compare the initial pattern with the one at 
the side of the screen.) Now, you say t he same word. (Watch the 
screen as you say it--compare the initial pattern with the one at 
the side of the screen.) Were these sounds the same? 
race ream 
ran rim 
read rate 
red wren 
ride ran 
round rub 
run rod 
rib row 
road role 
room root 
Therapist: Listen to the following words. (Watch the screen as I 
say them--compare the initial sound wit h the sound pattern at the side 
of the screen.) Were the initial sounds in these words the same? 
Now, you say the same words. (Watch the screen as you say them--compare 
t the sound with the sound pattern at the side of the screen.) Were t he 
sounds the same? 
red Ted roam loam reap weep 
rule tool room doom rot watt 
root toot rose doze run won 
rag lag rude dude rink wink 
rug lug rim dim ride wide 
Therapist: We are now going to practice with words which have the 
[Y] in the final position. Listen- I'll say the word. (You watch 
the screen as I say it--compare the final pattern with the one at the 
side of the screen.) Now, you say the same word. (Watch the screen 
as you say it--compare the final pattern with t he one at the side of 
the screen .) Were the sounds the same? 
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are sheer 
or your 
car our 
bear their 
for four 
hear stair 
her fur 
near were 
seer star 
where spar 
Therapist: Listen to the following words. (Watch the screen as I 
say them--compare the final sound pattern with the sound pattern at 
the side of the screen.) Were the final sounds in these words the 
same? Now, you say the same words. (Watch the screen as you say 
them--compare the final sound with the sound pattern at the side of 
the screen.) Were the sounds the same? 
burr but burr bud scare scale 
cur cut beer bead stair stale 
fear feet stair staid scare scale 
sear seat seer seed sear seal 
sheer sheet steer steed steer steel 
Therapist: We are now going to practice the words which have the 
(r] in both the initial and final position. Listen- I'll say t he 
word . (You watch the screen as I say it--compare the initial and 
final pattern with the one at the side of the screen .) Were the 
sounds the same? Say the word yourself making the same comparisons. 
rear river 
roar roomer 
rare wrapper 
Ruhr wrecker 
rower rider 
r acer railer 
roper richer 
ruler roaster 
runner rumor 
raider roader 
Therapist: Listen to the following words. (Watch the screen as I 
say them--compare both the initial and final sound with the sound 
pattern at the side of t he screen.) Were the initial and final 
sounds in these words the same? Now, you say t he s ame word. (Watch 
the screen as you say them--compare both the initial and final sound 
with the sound pattern at the side of the screen.) Were these sounds 
the same? 
3. 
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red wed scare scale 
rule tool fear feat 
reap weep rot watt 
ride wide stare staid 
run won reap weep 
rude dune ride wide 
ride tide rose doze 
rank wink rise wise 
Additional practice with the [ r J sound in initial and final position 
in monosyllabic words. 
Therapist: I am going to make an incomplete statement. I want you 
to complete the statement in one word. Naturally, this word will 
have the [ r J sound in either the initial or final position. For 
example, I will say, "When we peruse a book we " You will 
finish the statement by saying, "Read." Do you understand? (Now 
while you are saying the word which completes the statement, observe 
the screen and compare the [ 'f" J pattern you make with the pattern 
displayed at the side of the screen.) Do your [ r J sounds seem to be 
correct? 
When we peruse a book we --------
An animal with long ears and a pink nose is a --------
Automobiles travel on a -------
The colors of our flag are blue, white and ____ __ 
We are sitting in a --------
Eve supposedly came from Adam's 
The trains were involved in a -------
He went along for the -------
When we go to bed at night we say a ---------
Your father's other son is your----------
To call off hostilities temporarily is a -----
Very often when we are asleep we -------
Every king wears a ------
A crowd of people is a -------
Apples, oranges, and peaches are ---------
read 
rabbit 
road 
red 
room 
rib 
wreck 
ride 
prayer 
brother 
truce 
dream 
crown 
group 
fruit 
Therapist: Now let us try the same thing. This time the [ r J will 
be in the final position. 
A mongrel dog is a ____ __ 
The mark of an old wound is a ------
If you are close by you are -------
Twinkle, twinkle, little ------
A material that you can see through is 
An alcoholic beverage is ___ __ 
When the temperature is high it is 
Cattle are kept in a ____ __ 
cur 
scar 
near 
star 
sheer 
beer 
warm 
barn 
An angel is supposed to play on a ____ __ 
A person's clothes are sometimes called his 
We eat meat with a -------
A TV comedian is Milton 
-------
You tie a boat up at a --------
When volcanoes erupt they emit ------
When a child is frightened it is 
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harp 
garb 
fork 
Berle 
wharf 
larva 
scared 
Therapist: This time the [rJ will be in both the initial and final 
positions. 
It is frightening to hear a lion -------
To go to the back is to go to the 
Something that is not common is 
A river in Germany is the 
The Ruhr is a ____ _ 
A horseman is a ______ _ 
We roast meat in a ---------
An unfounded story is a -------
One who rents a house is a ------
A queen is a -----
A participant in a race is a 
A cowboy can sometimes be called a -------
An automobile used in racing is called a 
One who "kids" people is a -------
One who rows a boat is called a 
-----
roar 
rear 
rare 
Ruhr 
river 
rider 
roaster 
rumor 
renter 
ruler 
runner 
roper 
racer 
ribber 
rower 
N .B. ALLOW AT LEAST ONE MINtrrE AT THE END OF THE PERIOD FOR RECORDING 
4. Paragraph for Recording 
Therapist: I want you to read this paragraph. 
I will record it as you read it. 
• 
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LESSON PLAN 
[ r] 
For use with both the Experimental Group (Voice Visualizer) and the 
Control Group. In use with the Control Group the therapist will omit 
those parts of the instructions which call for observance of the Voice 
Visualizer screen. These parts of the instructions will be enclosed 
in parentheses. 
Periods 7 and ~ of Fourth Week of Therapy 
Time: Thirty minutes 
Objectives: Production of the [ v J sound in words in the initial and 
final position in sentences and phrases. 
Therapist: In this period we are going to drill with phrases and 
sentences in which the r ~J sound appears in the initial and final 
position of the words. However, before proceeding to these drills 
we will repeat some of the previous drills which give us simple prac-
tice in the use of the [ r- J sound in the various positions. 
Therapist: Let us try that drill which we have done in previous 
lessons. This is the drill in which we produce the [ 'r] in the 
initial and final position with various vowel sounds. Listen- I'll 
say the following syllables. (You watch the screen as I say each--
compare with the photographic print at the side of the screen.) 
Now, you say the syllable as I said it. (Watch the screen as you 
say it--compare with the photographic print at the side of the screen.) 
[ri] 
[re~ 
[raj 
[roJ 
[rl!] 
The rapist: While I say the fo !lowing phrases, lis ten. (Watch the 
screen as I say them--compare the initial sound pattern of each word 
with the sound pattern displayed at the side of the screen.) Now, you 
say the same phrase. (Watch the screen as you say them--compare the 
initial sound pattern of each word with the sound pattern displayed at 
the side of the screen.) Do these sounds seem to be correct? 
rock and rye 
rate of rain 
reach the reef 
rate the roads 
wreck the raft 
rag rug 
rant and rave 
rail wreck 
run and rest 
wreak your wrath 
roaming roan 
round and round 
rock ribbed 
wrong room 
rent rise 
real rare 
rip the ribbon 
roses are red 
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TO THE THERAPIST: Repeat the previous drill with nonsense syllables . 
Having done this, continue below. 
Therapist: Say the following phra~es aloud as you read them. (Watch 
the screen as you say them--compare the initial sound pattern with the 
sound pattern displayed at the side of the screen.) Do these sounds 
seem to be correct? 
right or wrong read and write ride the rods 
rabbit ranch raft on the reef race the rabbit 
rail road the robbing rogue rule the roost 
rough and ready red, red, robin rodeo ranch 
run on the reef rude ruse rough rug 
right the wrong ready on the right ride the roan 
Therapist: Now let us try those drills in which we produce the [ ~ ] in 
the final position with various vowel sounds . Listen- I'll say the fol-
lowing syllables. (You watch the screen as I say each--compare with the 
photographic print at the side of the screen.) Now, you say the syl -
lable as I said it. (Watch the screen as you say it--compare with the 
photographic print at the side of the screen.) 
(ir] 
[or ] 
[ar] 
[erJ 
~ur] 
Therapist: While I say the following phnases, listen. (Watch the 
screen as I say them--compare the final sound pattern of each word with 
the sound pattern displayed at the side of the screen.) Now, you say 
the same phrases. (Watch the screen as you say them--compare the final 
sound pattern of each word with the sound pattern displayed at the side 
of the screen.) Do these sounds seem to be correct? 
car dealer 
fur and feather 
Northern and Southern 
bird and worm 
bigger and better 
near and far 
our car 
car chair 
sharp as a harp 
whirl the girl 
carve the bear 
where, oh! where 
here and there 
near there 
for a lark 
nearer and dearer 
dark stair 
chair car 
TO THE THERAPIST: Repeat the previous drill with nonsense syllables. 
Having done this, continue below. 
Therapist: Say the following phrases aloud as you read them. (Watch 
the screen as you say them--compare the final sound pattern with the 
sound pattern displayed at the side of the screen.) Do these sounds 
seem to be correct? 
either - or 
bear a scar 
car barn 
where were you 
swarm the ark 
near beer 
horse barn 
dear sister 
Harvard Square 
not bitter but butter 
sharp garb 
bar sinister 
neither - nor 
barbed wire 
park the car 
dear Carl 
for fear 
rear stair 
Therapist: Now let us try those drills in which we produce the fyJ 
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in the initial and final positions with various vowel sounds. Listen -
I'll say the following syllables. (You watch the screen as I say them--
compare with the photographic sample at the side of the screen.) Now, 
you say the syllable as I said it. (Watch the screen as you say it--
compare with the photographic print at the side of the screen.) 
[rir] 
[ rerJ 
[rar] 
[ ror] 
[rur] 
Therapist: While I say the following phrases, listen. (Watch the 
screen as I say them--compare the initial and final sound patterns of 
each word with the sound pattern displayed at the side of the screen.) 
Now, you say the same phrase. (Watch the screen as you say them--
compare the initial and final sound patterns of each word with the 
sound pattern displayed at the side of the screen.) Do these sounds 
seem to be correct? 
ride the ark 
starve the fever 
rabbit farm 
freak storm 
dress warm 
grab the rogue 
share the road 
read the part 
trill of the lark 
proud bark 
row the barge 
bar the road 
price the garb 
rip the bark 
rail rider 
drink beer 
steer the route 
share the car 
TO THE THERAPIST: Repeat the previous drill with nonsense syllables. 
Having done this, continue below. 
Therapist: Say the following phrases aloud as you read them. (Watch 
the screen as you say them--compare the initial and final sound patterns 
with the sound pattern displayed at the side of the screen.) Do these 
sounds seem to be the same? 
read the record dark red darn the rug 
race the ark warn of the wreck rub the sore 
carve the roast roof the barn roar lion roar 
rate the pair ford the river rope chair 
sharp rock fear the results fair practice 
reel in the carp four roses snarl the rope 
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Therapist: We are now going to practice the production of the [Y } sound 
in sentences. The sentences we are trying now have the [ r ] in the initial 
position . (Observe the screen as you say them.) Are the [ ~ J sounds 
correct? 
The rate of rain has been low. 
He is known to rant and rave at times. 
You can't tell if it's right or wrong. 
We teach the young to read and write. 
The ship ran on the reef. 
Round and round we go. 
Many railroads serve the nation. 
He wrecked the raft on the reef. 
He ran a mile and rested a while. 
He is a rough and ready man. 
They took the wrong room. 
(Correct any mistakes that the student may make. Demonstrate the proper 
method of production.) 
Therapist: The sentences we are trying now have the [rJ sound in the 
final position. (Obeerve the screen as you say them.) Are the [ r ] 
sounds correct? 
He is a used car dealer. 
The North and the South fought a war. 
Many memories are nearer and dearer to us. 
Where did you park the car? 
Either you were or you were not? 
There was a horse barn as well as a cow barn. 
I was here, where were you? 
Are you a member of the fur and feather club? 
He did it just for a lark. 
Her father bought her sister a car. 
The early bird catches the worm. 
(Correct any mistakes that the student may make. Demonstrate the 
proper method of production.) 
Therapist: The sentences we are 
the initial and final positions. 
Are the [ '( J sounds correct? 
trying now have the [Y J sound in both 
(Observe the screen as you say t hem .) 
For safety's sake share the road. 
In the winter dress warm. 
He arose to the trill o f the lark. 
The actor read the part well. 
Late summer can bring a rash of freak storms. 
The tornado tore the roof off the barn. 
I fear t he results of such unfair practices. 
A sharp rock finished the proud bark. 
Read the records of the beer drinkers. 
Grab the rogue who bars the road. 
We must warn her of the wreck. 
(Co rrect any mistakes that the student may make. Demonstrate the 
proper method of production.) 
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LESSON PLAN 
For use with both the Experimental Group (Voice Visualizer) and the 
Contro l Group. In use with the Control Group the therapist will omit 
those parts of the instructions which call for observance of the screen 
of the Voice Visualizer. These parts of the instructions will be 
enclosed i n parentheses. 
Periods 2 and 10 of Fifth Week of Therapy 
Time: Thirty minutes 
Objectives: Proper articulation of the [r J sound in connected speech. 
1. In the following exercises the [Y] sou~d will appear in the various 
positions. These positions will be indicated before each seetion·; . 
The general suggestions for the following drills are as follows: 
a. The sentences in the left hand column should be practiced by the 
student while placing stress on the sound being practiced. (The 
student should observe the screen while reading these sentences.) 
b. The sentences in the right hand column should be read in a normal 
conversational manner. (The student should observe the screen 
while reading these sentences.) 
c. The student should be corrected any time a mistake in articulation 
is noted by the therapist. Correct articulation method should be 
suggested and demonstrated. 
2. Initial position 
He rants and raves. 
They ran a race. 
It is a rare ruby. 
The boys go round and round. 
Pick the red rose. 
Grasp for straws. 
Prance through the dance. 
Train groups now. 
The racer ran along the road. 
The radio is running. 
The rich get rich. 
Take the right road. 
A bright, crisp dress. 
A fruitful trip. 
Pray for the brave. 
Roses are red, 
It is right or wrong. 
The stream r uns through the grass. 
Drag the brush back. 
Grow them from seed. 
Crash through the rail. 
She reached the road. 
A rat is in theroom. 
She dreams of a proud moment. 
The trunk was full to the brim. 
Grind the fruit. 
The crew grasped the ropes. 
Try to reach the reef. 
Roll the rock off the road . 
The rooster rules the roost. 
3. Final position 
A swarm of bees in the barn. 
It was a sharp barb. 
Other farms are bigger . 
Carl is a dwarf. 
Carve the bear. 
He steered toward the curve. 
Just for a lark. 
Warp the ship into the wharf. 
It was a marvel to watch ~~rvin. 
Park your car. 
Do you eat corn with a fork. 
The carp are in the dark water. 
Early birds catch the worms. 
Transfer the corn to the barn. 
The poor get poor. 
4. Initial and final positions 
Very truly yours. 
Run the pair of deers. 
Rotate the real veterans. 
Four rolls of recording tape. 
A truly personal request. 
Dress in warm garb. 
Try to steer to the wharf. 
It was a crude barn. 
Brawl on the wharf. 
The red haired girl. 
The rooster is in the barn. 
She is a warm person. 
A writ of habeas corpus. 
Race across the prairie. 
The right approach is rare. 
5. Paragraph for recording. 
77 
Northern and Southern forces met. 
Not bitter but better. 
The dirt will swirl. 
The horn gave sharp warning. 
Cork will absorb some moisture. 
Farm the poor land . 
Garfield is her darling. 
Darn it v1ith a sharp needle. 
The flowers add warmth. 
Build a oigger ark, Mark. 
Pore over the book. 
Warm the carp on the coals. 
He did no harm with his warm charm. 
The scarf will keep him warm . 
I heard the hymn in church. 
Robert heard the organ in church. 
Reach the anterior ridge. 
Reaps her just deserts. 
Pore over the prayers. 
The rain helps the flowers to grow. 
Rake the grass tomorrow. 
Return to the parked car. 
Gert , there is dirt on your dress. 
Unsnarl the strong string. 
Starve your fever. 
He roared around the park. 
Tomorrow will be dark and dreary. 
Run across the bridge . 
Try to rip the scarf. 
Robert rode up to the wharf. 
The final recording of this series is made a t the conclusion of the 
tenth period of therapy. 
Therapist: I want you to read this paragr aph. 
I will record it as you read it. 
APPENDIX B 
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RECORDING MATERIAL 
[s] 
TO THE STUDENT: Before reading the material below, give your name and 
the number of the recording. Pause, then begin reading. 
WORD LIST 
seed possible · sextet 
soon since softspoken 
hiss sauce skirts 
moss stressing smokes 
history slice pessimists 
Paragraph 
Over the sea the small sloops skim, their sails snatching the 
wisps of air that blow in puffs f rom all points of the compass. As 
t hey ride the long swells they splash mists of spray .in long streamers 
behind them. The spars stand firm as the ropes squeak through the 
checks and the screech of the gull as it f loats overhead adds an eerie 
note to the scene. So the setting sun dots each snowy, whi te sail with 
crimson flecks . As soon as dusk's shadows lengthen, each boat reefs 
its sails and slowly turns its bow toward the home mooring. 
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LESSON PLAN 
For use with both the Experimental Group (Vo ice Visualizer) and the 
Control Group. In use with the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the screen 
of the Voice Visualizer. These parts o f the instructions will be 
enclosed in parentheses. 
Periods 1 and 2 of First Week of Therapy 
Time: Thirty minutes 
Objectives: Proper orientation of the articulators in production of [ s ] . 
Production of the [ s J in isolation. 
Production of the f_ s] in nonsense syllables. 
1. Introduction 
Therapist: One of the consonant sounds with which you have diffi-
culty is the "s" sound. This is the sound [ s J - give auditory 
stimulation in isolation. Now , I would like you to listen to this 
same sound used in a word: see - sue - saw - speak - steel. This 
is the "s" sound in the initial position. Now, I would like you to 
listen to some words in which the "st; sound is used in the final 
position: dress - box - hits - flips - less. 
Therapist: The following will give you some indication of the place-
ment o f the various articulators when you are producing the "s" sound . 
First, the body of your tongue should be grooved; at the same time it 
should be arched toward the gums of the upper front teeth--have the 
student look up into your mouth to see t he placement of your tongue. 
Now, when your tongue i's in this position it will form a very narrow 
open ing through which you can force air. As the air passes through, 
it passes over the cutting edges of your upper and lower incisor teeth, 
making a hissing sound. (Allow student to observe this process in your 
mouth , then check him . ) 
While you are accomplishing this, your lips should be sl i ghtly 
parted, as if you were smiling . (Have t he student smile.) 
The opening between your teeth should be narrow so that the upper 
and lower teeth are almost end-to-end. If comfortable , your lower 
jaw should be thrust forward. 
The tip of your tongue may be pointing upward, downward, or forward, 
whichever position is more natural for you. (Check the student on all 
of the above points before proceeding. 
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2. Drills 
A. Articulating [ s J in isolation. 
Therapist: Listen- I'll say [s] - {You watch the screen as I 
say it--compare it with the photographic print at the side of the 
screen.) Now, you say [s] - {Watch the screen as you say it--
compare with the photographic print at the side of the screen.) 
Repeat for three minutes. 
B. Imitation of the [ ~ J sound. 
Therapist: You are attending a modern production of a gay nineties 
melodrama; the program encourages you to cheer the hero and his s 
the villain . I want you now to hiss the villain. (Have t he student 
prolong the [ :; ] sound--demonstrate if necessary.) 
Repeat several times encouraging the student to hiss the villain . 
C. Articulation of nonsense syllables. Articulation of the [ s] sound 
in combination with various vowel sounds. 
D. 
Therapist: Listen- I'll say the following syllables. (You watch 
the screen as I say each--compare with the photographic print at 
the side of the screen.) Now, you say the syllable as I said it. 
(Watch the screen as you say it- -compare it with the photographic 
print at the side of the screen.) 
Go through all the combinations shown below; repeat any that need 
repeating . 
[s-s-i] [s-iJ [s(l 
[s-s-e) [s-e] [sej 
[s-s-aJ [s-a] [sa] 
[s7s-o_ ~s-o] [so] 
[s-s-u] f_s-u] [suJ 
Imitation of the f s ] sound. 
Therapist: The tire of your automobile has been punctured by a 
sharp object. What is the sound that the escaping air makes? 
(Have the student prolong the IsJ sound. Demonstrate if necessary.) 
E. Articulation of nonsense syllables. [s] 
with various vowel sounds. 
sound in final position 
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Therapist: Listen - I'll say the following syllable. (You watch 
the screen as I say each--compare with the photographic print at 
the side of the screen.) Now, you say the syllable as I said it. 
(You watch the screen as you say it--compare with the photographic 
print at the side of the screen.) 
Go through all the combinations shown below, repeating any that 
need repeating . 
(i-s-sJ 
(e-s-sJ 
[a-s-s] 
(o-s-sj 
cu-s-s] 
[i-sJ 
[e-s l 
[a-s] 
(o-sJ 
[u-s1 
[is] 
[esJ 
[as] 
cos} 
(us] 
N .B. ALLOW AT LEAST ONE MINUTE AT THE END OF THE PERIOD FOR RECORDING 
F. Paragraph for Recording 
Therapist: I want you to read this paragraph. 
I will record it as you read it. 
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LESSON PLANS 
1> J 
For use with both the Experimental Group (Voice Visualizer) and the 
Control Group. In use with the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the screen 
of the Voice Visualizer. These parts of the instructions will be 
enclosed in parent heses. 
Periods 3 and 4 of Second Week of Therapy 
Time: Thirty minutes 
Objectives: Review ~ [ s ] in isolation 
[ s ] in nonsense syllables 
Distinguishing [sJ sound from its common substitutions 
Therapist: Before we go on to any new material we should go back over 
some of the material we covered in our previous~ssions. I would like 
to repeat some of the drills which we have practiced. 
1. Articulation of [ -s ] in isolation 
Therapist: The tire of your automobile has been punctured by a sharp 
object. What is the sound that the air makes as it escapes through 
the puncture? (Have the student prolong the [sJ sound several times. 
Demonstrate if necessary.) 
Therapist: You are walking through the woods and kick a rock, turn-
ing it over. There lies a snake . What is the sound that the snake 
makes? (Have the student prolong the [sJ sound several times. 
Demonstrate if necessary .) 
2. Articulation of nonsense syllables with the [ s J sound in the various 
positions (as used with various vowel sounds). 
Therapist: This is another dril l which we have practiced before. 
Let us try it again. Listen- I'll say the following syllables. 
(You watch the screen as I say each of them- -compare with the photo-
graphic print at the side of the screen.) Now , you say the syllable 
as I said it . (Watch the screen as you say it--compare it with the 
photographic sample at the side of the screen.) 
Go through all the combinations shown below, repeating any that need 
repeating . 
[si i 
[se] 
[sa] 
[SO~ 
[suJ 
[isJ 
[esJ 
[as ] 
r.os J 
[us] 
[sis.! 
[sesJ 
[sasJ 
[sos] 
[ sus] 
3. Distinguishing [7. J , [e J , and [, 1 from [ s J.. 
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Therapist: There are three common sounds which are most frequently 
substituted for the [ ] sound. At this point we should distinguish 
between these three sounds and the. [~ 1 sound. 
The first of these sounds is the [ 7.] sound. Listen - I '11 s ay [ z J 
and then [ 5 ] - (Watch the screen as I say them.) Do you notice 
the difference? Now, you say the [ -z} and then [ s ] - (Watch the 
screen as you say t hem.) Do you notice the difference? Repeat 
several times.: · · 
The second of these sounds is the [ eJ s_ourid. Listen - I '11 say [ - J 
and then [ s j ·;.. (Watch the sc::een as I ;say ~he~.) Do you notice 
the difference ? Now, you say [ G J and then L s J - (Watch the screen 
as you say them.) Do you notice the difference? Repeat several times. 
The third of these sounds is the [ S J sound. Listen - I'll say [ 5 J }. 
and then [ s ] - (Watch t~~ screen as I say them.) Do you notice thr 
difference? Now, you say L s J and then r s j (Watch the screen as 
you say them.) Do you notice the difference? Repeat severa l times. 
4. Distinguishing [ s J , [ z] , [ G] and l S J in the initial and final 
positions in monosyllabic words. 
Therapist: The following words contain the [ s J and [ ) ] sounds in 
either the initial or final positions. Listen - I'll say the pair 
of words. (Watch the screen as I say them.) Do you notice any dif-
ference? Now, you say the pair of words. (Watch the screen as you 
say them.) Do you notice the difference? 
Initial Final 
seen sheen Swiss swish 
seep sheep class c lash 
seek shiek brass brash 
seat sheet plus plush 
sad shad gas gash 
sop shop lass lash 
sock shock mass mash. 
sod shod muss mush 
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Therapist: The following '\o7ords contain t he [ s ] and [ &] sounds in 
either the initial or final positions. Listen - I'l l say t he pair of 
words. (Watch the screen as I say them.) Do you notice the differ-
ence? Now, you say the pair of words. (Watch the screen as you say 
them.) Do you notice the difference? 
seem 
sin 
sing 
sick 
sud 
sink 
sank 
sigh 
Initial 
theme 
thin 
thing 
thick 
thud 
think 
t hank 
' thigh 
Final 
kiss 
miss 
pass 
bass 
mass 
truce 
sluice 
lass 
kith 
myth 
path 
bath 
math 
truth 
sleuth 
lath 
Therapist: The following words contain the [ s J and [ z. J sounds in 
either the initial or final positions. Listen- I'll say the pair 
of words . (Watch the screen as I say them.) Do you notice the dif-
ference? Now, you say the pair of words. (Watch the screen as you 
s ay them.) Do you notice the difference? 
seal 
sing 
sip 
sag 
s ue 
sack 
sane 
Initial 
5. Distinguishing: 
zeal 
zing 
zip 
zag 
zoo 
Zack 
Zane 
[ ::; J from [ 8 ) 
[ s ] from [ z. J 
[ s J from [ z. J 
and [ S J 
and [ G J 
and [ S ] 
Final 
loose 
bus 
lice 
vice 
fleece 
grace 
price 
lose 
buzz 
lies 
vies 
flees 
graze 
prize 
Therapist: The following words contain the [ ~ J , f 0 ] , and [ S ] 
in the initial and final positions. Listen - I'll say the three words . 
(Watch t he screen as 1 say them.) Do you notice the difference? Now, 
you say the three words. (Watch t he screen as you say them.) Do you 
not i ce t he difference? 
Initial 
sin thin shin 
sank thank shank 
sigh thigh shy 
sought thought shot 
saw thaw Shaw 
sick thick Shick 
Final 
mass math mash 
lass l ath lash 
bass bath bash 
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Therapis t: The following words contain the [ ':> ] , [ z J , and [ G ] in 
the initial and final positions. Listen- I ' ll say the three words. 
(Watch t he screen as I say t hem.) Do you notice the difference? Now, 
you say the three words. (\-latch the screen as you say them.) Do you 
notice the difference? 
Initial 
sing zing thing 
sink zinc think 
Final 
lice l ies lithe 
race rays wraith 
base bays bathe 
Therapist: The following words contain the [ 5 J , [ z ] , [ \ ] and 
i n the initial position. Listen- I'll say the three words. (Watch 
t he screen as I say them.) Do you notice the difference? Now, you 
s ay the three words. (Watch the screen as you say them.) Do you 
notice t he difference? 
Initial 
sue zoo shoe 
sip zip ship 
sag zag shag 
Seine Zane Shane 
sack Zack shack 
seek Zeke shiek 
Final 
brass brads brash 
lass lads lash 
bass bade bash 
N .B. ALLOW AT LEAST ONE MINUTE AT THE END OF THE PERIOD FOR RECORDING 
6. Paragraph for Recording 
Therap i st: I want you to read this paragraph. 
I will record it as you read it . 
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LESSON PLAN 
I>.J 
For use with both the Experimental Group (Voice Visualizer) and the 
Control Group. In use with the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the Voice 
Visualizer screen. These parts of the instructions will be enclosed 
in parentheses. 
Periods 5 and 6 of Third Week of Therapy 
Time: Thirty minutes 
Objectives: Review: articulation of [ ~ ] sound in isolation 
articulation of [ s ] sound in nonsense syllables 
Production of the [ :'> J sound in the initial and final 
positions in monosyllabic words. 
Therapist: Before we go on to the new material with which this period 
is concerned we ~e going to review some of the material we have covered 
in previous periods. 
Therapist: You have r~p over a sharp object while driving your car 
along the road. It punctures one of your tires. What is the sound that 
the escaping air makes? Have the student prolong the [ s J (Observe 
the screen.) 
Therapist: You \o~ish to attract someone' s attention, but you do not 
want to make too much noise. To do this you make a low hissing sound 
with your teeth . Hiss to attract someone's attention. Demonstrate if 
necessary. 
1. Production of the [ s J sound in nonsense sy llables 
Therapist: Let us try another drill which we have done in previous 
periods . This is the drill in which we produce the [ ~ ] in the 
initial and final positions with various vowel sounds. 
Therapist: Listen- I'll say the following syllables. (You watch 
t he screen as I say each--compare with the photographic print at the 
side of the screen.) Now , you say the syllable as I said it . (Watch 
the screen as you say it--compare with the photographic print at the 
side of t he screen.) 
ls i j [ isJ tsis ] 
[se ] 1:es J tses] 
[sa] rasJ . [sasJ 
r. so j [os) (sos"l 
csuJ ~ US J [sus} 
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2. Production of the [ ~ ] sound in the initial and final positions in 
monosyllabic words 
Therapist: We are now going to practice with words which have the 
in the initial position. Listen - I'll say the word. (You watch 
the screen as I say it--compare the initial pattern with the one at 
the side of the screen.) Now, you say the same word. (Watch the 
screen as you say it--compare the initial pattern with the one at 
the side of the screen.) Were these sounds the same? 
said small 
same snow 
sat so 
sow some 
say soon 
school stand 
see stay 
sing still 
sink stop 
sleep sun 
Therapist: Listen to the following words. (Watch the screen as I 
say them--compare the initial sound with the sound pattern at the 
side of the screen.) Were the initial sounds in these words the 
same? Now, you say the same words. (Watch the screen as you say 
them--compare the initial sound with the sound pattern at the side 
of the screen.) Were the initial sounds the same? 
said shed s ue zoo sink think 
same shame sink zinc sin thin 
say shay sip zip sigh thigh 
see she sag zag sought thought 
sun shun sing zing saw thaw 
Therapist: We are now going to practice with words which have the 
r J in the final position. Listen- I'll say the word. (You watch 
the screen as I say it--compare the final pattern with the one at the 
side of the screen.) Were the sounds the same? 
box hiss 
dress loss 
horse moss 
house niece 
miss pace 
nice pass 
once peace 
place us 
mass voice 
this watts 
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Therapist: Listen to the following words. (Watch the screen as I 
say them--compare the final sound with the sound pattern at the side 
of the screen.) Were the final sounds in these words the same? Now, 
you say the same words. (Watch the screen as you say them--compare 
the final sound with the sound pattern at the side of the screen.) 
Were the final sounds the same? 
lass lash lice lies lice lithe 
mass mash race raise race wraith 
bass bash base bays mass math 
brass brash trace trays lass lath 
lease leash leafs leaves bass bath 
Therap ist: We are now going to practice with words which have the [ , J in both the initial and final position. Listen - I' 11 say t he 
word. (You watch the screen as I say it--compare the initial and 
final pattern with the one at the side of the screen.) Were the 
sounds the same? 
sucks soaps 
safes sax 
seats sex 
sops sups 
sass cease 
sauce stoops 
sis souse 
six sinks 
socks seeks 
sips saps 
Ther~pist: Listen to the following words. (Watch the screen as I 
say them--compare both the initial and final sound with the sound 
pattern at the side of the screen.) Were the initial and final sounds 
in these words the same? Now, you say the same word. (Watch the 
screen as you say them--compare both the initial and final sound with 
the sound pattern at the side of the screen.) Were these sounds the 
same? 
sucks shucks ceases thesis 
safes saves sinks thinks 
seats sheaths sips zips 
sops shops sides sights 
sass sash suds thuds 
sauce saws cease seize 
sauce thaws sink sings 
sips zips sing things 
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3. Additional practice with the [ s J sound in the initial and final 
position in monosyllabic words. 
Therapist : I am going to make an incomplete statement. I want you 
to complete the statement in one word. Naturally this word will have 
the [ ~J sound in either the initial or final position. For example, 
I will say, "When we drink through a straw we " You will 
f inish the statement by saying, "Sip." Do you understand? (Now, 
while you are saying the word which completes the statement, observe 
the screen and compare the [ J pattern you make with the pattern 
displayed at the side of the screen.) Do your [ s J sounds seem to 
be cor rect? 
When we drink through a st raw we 
----When we join in a chorus we ___ __ 
When a person is ill he is ____ _ 
We go to bed at night to 
When you puff on a cigarette you ___ __ 
When you talk to someone you --------
Summer hats are made of 
-----To glide around on ice is to ~---
The sound a mouse makes is called a 
----When we have a cold we very often have to 
---When we use the broom we ------
When you r efrain from doing something you ___ __ 
To r e lieve an itch we 
t.Jhen a rock hits the water there is a 
When a boat cuts through the water it throws up ____ _ 
sip 
sing 
sick 
sleep 
smoke 
speak 
stralv 
skate 
squeak 
sneeze 
swe!'!p 
stop 
scratch 
splash 
spray 
Therapist: Now let us try the same thing. This time the l 5 J will 
be in the final position. 
Clothes that do not fit tight are 
From the orange we get 
The money asked for a product is the 
We call a young lady ___ __ 
A support for a paralyzed limb is a _____ _ 
A s ingle piece of bread is a _____ __ 
To implant your lips upon another's i s a 
To call off hostilit i es temporarily is a 
A f a rmer raises 
People who prepare food are -------
When a man doesn't work he 
-----Hornet-like insects are 
----All animals of the jungle are -------
The outer coverings on corn are -------
l oose 
juice 
price 
miss 
brace 
slice 
kiss 
truce 
crops 
cooks 
loafs 
wasps 
beasts 
husks 
-,. 
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Ther ap ist: This time the ( ::. ] 
positions . 
will be in both the initial and final 
The number after five is 
Va l uables are kept in -------
In theatres there are plenty of ______ _ 
Back-talk, colloquially, is called -------
A native of Switzerland is a -------
To stop is to ~~---
We sometimes call our sister -------
Places for washing dishes are 
A musical instrument is a 
-----A man is of the male 
Vessels t hat sail on water are 
----When one daintily drinks his tea he ___ _ 
When the car comes to a halt it 
A leopard has many ~----
Ha bitual drunkards are 
-----
six 
safes 
seats 
sass 
Swiss 
cease 
sis 
sinks 
sax 
sex 
ships 
sips 
stops 
spots 
sots 
N . B . ALLOW AT LEAST ONE MINU!E AT THE END OF THE PERIOD FOR RECORDING 
4. Paragraph for Recording 
Therapist: I want you to read this paragraph. 
I will record it as you read it. 
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LESSON PLAN 
[ s] 
For use with both the Experimental Group (Voice Visualizer) and the 
Control Group. In use with the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the Voice 
Visualizer screen. These parts of the instructions will be enclosed 
in parentheses. 
Periods 1 and 8 of Fourth Week of Therapy 
Time: Thirty minutes 
Objec tives : Production of the [ s ·1 sound in words in the initial and 
final position in sentences and phrases. 
Therapist: In this period we are going to drill with phrases and sen-
tences in which the [ s J sound appears in the .initial and final position 
of the words. However, before proceeding to these drills, we will re-
peat some of the previous drills which give us simple practice in t he 
use of the [ ~ 1 sound in the various positions. 
Therapist: Let us try that drill which we have done in previous le~sons. 
This is the drill in which we produce the [ s J in the initial and final 
positions with various vowel sounds. Listen - I'll say the following 
syllables. (You watch the screen as I say each--compare with the photo-
graphic pr int at the side of the screen.) Now, you say the syllable as 
I said it. (Watch the screen as you say it·-compare with the photo-
graphic print at the side of the screen.) 
l si I 
l se l 
! sa l 
1 so 1 
j su j 
Therapist: While I say the following phrases, listen. (Watch the screen 
as I say them--compare the initial sound pattern of each word with the 
sound pattern displayed at the side of the screen. Now, you say t he 
same phrase. (Watch the screen as you say them- -compare the initial 
sound pattern of each word with the sound pattern displayed at the side 
of the screen .) Do these sounds seem to be correct? 
Sad Sack sixty-six so so 
sip some state seal sixth sense 
same seal silly citizen such a sight 
safe and sane swing and sway social service 
seed sale state side Swiss steak 
some said silly symphony celery salt 
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TO THE THERAPIST : Repeat the previous drill with nonsense syllables. 
Having done this, continue below. 
Therapist: Say the following phrases aloud as you read them. 
the screen a s you say them- -compare the i nitial sound pattern 
sound pattern displayed at the side of the screen.) Do t hese 
seem to be correct ? 
(Watc h 
with the 
sounds 
sweet Sue 
simple syrup 
strawberry soda 
soft sigh 
soft soap 
summer s eason 
strict secret 
Seventh Street 
simple system 
.standard size 
sweet sixteen 
Social Security 
sing song 
sew silk 
seventy-seven 
set screw 
see-saw 
star s pang l ed 
Therapist: Now l et us try those drills in which we produce the [ s J in 
the final position wit h various vowel sounds. Listen- I'll say t he 
following syllables. (You watch the screen as I say each--compare with 
t he photographic print at the side of the screen.) Now , you say the 
syllable as I said it. (Watch the screen as you say it--compare with the 
photographic print at the side of the screen.) 
Cis J 
[es j 
(as ) 
[os] 
rusJ 
Therapist: While I say the following phrases, listen. (Watch the screen 
as I say them--compare the final sound pattern of each word with the 
sound pattern displayed at t he side of the scr een .) Now, you s ay the 
same phrase . (Watch the scre en as you say t hem--compare the final sound 
pat t ern of each word with the sound pattern dis played at the side of the 
screen.) Do these sounds seem to be correct? 
bless us 
nice voice 
~his miss 
gas tax 
dress box 
pass once 
cracks the ice 
floats t he boat s 
criss cross 
knits mitts 
previous lease 
listless lass 
Hap's place 
pass t he glass 
mass the t roops 
miss mass 
miss the bus 
buss the l ass 
TO THE THERAPIST: Repeat the previous drill with nonsense syllables. 
Having done this, continue below. 
Therapist : Say the f ollowing phr ases aloud as you read them. 
the scr een as you say t hem--compare the ini t ial sound pattern 
sound patt ern displayed at t he side of the screen.) Do these 
seem to be correct ? 
(Watch 
with the 
sounds 
press pass 
glass wax 
press pants 
Alps peaks 
rusts the pipes 
mess mates 
pass this 
truce talks 
wants peace 
loss of face 
trace the race 
kiss the miss 
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price slice 
grace the place 
takes risks 
cooks the geese 
hats and coats 
socks and boots 
Therapist: Now let us try those drills in which we produce the [ ~J in 
the initial and final positions with various vowel sounds. Listen- I'll 
say the following syllables. (You watch the screen as I say them- -compare 
with the photographic print at the side of the screen.) Now, you say 
the syllable as I said it. (Watch the screen as you say it--compare with 
the pho t ographic print at the side of the screen.) 
[sis] 
, [sesJ 
[sasJ 
[sos ] 
[_ SUS) 
Therapist: While I say the following phrases, listen. (Watch the screen 
as I say them--compare the initial and final sound patterns of each word 
with the sound pattern displayed at the side of the screen.) Now, you 
say the same phrase. (Watch the screen as you say them--compare the 
initia l and final sound patterns of each word with the sound pattern 
displayed at the side of the screen.) Do these sounds seem to be correct? 
Swiss steaks 
six acts 
six socks 
slits skirts 
Swiss sauce 
six saps 
slaps sticks 
stress sites 
six steaks 
seats sis 
seeks seats 
six seats 
six cents 
cease service 
six streets 
TO THE THERAPIST: Repeat the previous drill with nonsense syllables. 
Having done this, continue below. 
Therapist: Say the following phrases aloud as you read them. (Watch 
the screen as you say them--compare the initial and final sound pattern 
with the sound pattern displayed at the side of the screen.) Do these 
sounds seem to be the same? 
socks the staffs slice the steaks six streets 
stuffs the sacks salts the steaks seeks the shirts 
slice the spice seeks steaks seats sis 
sights the sluice sips soups slaps sticks 
sweeps the steps seeks service stress sites 
Therapist: We are now going to practice the production of the [ ~ ] sound 
in sentences. The sentences we are trying now have the [ s J in the 
initial position. (Observe the screen as you say them.} Are the l :) ]sounds 
correct? 
I saw some birds in that small nest. 
Sally fell asleep in the soft chair. 
Some cities suffered great losses. 
Seek at the scene of the mishap. 
Swiss steak is sometimes tasty. 
Isolate the strain in the serum. 
Swimming is excellent exercise. 
Is it smart to smoke when you are seventeen? 
Sad Sack is a silly comic strip. 
It seems that self-satisfaction is most important to some. 
School programs are not the same in every city. 
(Correct any mistakes that the student may make. Demonstrate the 
proper method of production.) 
Peace is the policy after the truce. 
Loudness is one of the aspects of stress . 
My niece could not keep pace with the bus. 
Loss of face is of importance to the Japanese. 
Once there was a house with green grass around it . 
The loss of the horse race disturbed his peace of mind. 
Her voice fi.llt~d .: the house with joyous music. 
The bus will pass about this time every day. 
He will miss us as the days pass by. 
Cover your dress if she wants you to erase the board. 
Brace yourself as I let the horse go loose. 
(Correct any mistakes that the student may make. Demonstrate the 
proper method of production .) 
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Therapist: The sentences we are 
the initial and final positions. 
Are the [ s ] sounds correct? 
trying now have the [ s J sound in both 
(Observe the screen as you say them.) 
The gasoline sign said "Sixteen Cents " . 
This sister still likes to sew. 
Some boys were singing outside of our house . 
See this lass across the street? 
In six sets of tennis the losses can be great, 
Excessive softness in speech is not commendable. 
Some citizens seek peace at any price. 
Send seven steaks to Sammy. 
Miss Massachusetts is a smart miss. 
This sale starts Saturday. 
The savory sauce makes it tasty. 
(Correct any mistakes that the student may make. Demonstrate the 
proper method of production.) 
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LESSON PLAN 
[ s l 
For use with both the Experimental Group (Voice Visualizer) and the 
Control Group. In use with. the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the screen 
of the Voice Visualizer . These parts of the instructions will be 
enclosed in parentheses. 
Periods 2 and 10 of Fifth Week of Therapy 
Time: Thirty minutes 
Objectives: Proper articulation of the [ s J sound in connected speech. 
1. In the following exercises the [ ~ ] sound will appear in the various 
positions. These positions will be indicated before each section. 
The general suggestions for the following drills are as follows: 
a. The sentences in the left hand column should be practiced by the 
student while placing stress on the sound being practiced . (The 
student should observe the screen while reading these sentences,) 
b. The sentences in the right hand column should be read in a normal 
conversational manner. (The student should observe the screen 
whi l e reading these sentences.) 
c. The student should be corrected any time a mistake in articulation 
is noted by the therapist. Correct articulation method should be 
suggested and demonstrated. 
2. Initial position 
Seek safety in solitude. 
Send the seven to sea. 
Stop the sale. 
Spend a day at the sea side. 
It will slip on the slope. 
Sit in the second row. 
Seldom seen on sale. 
A simple snow scene. 
The scent was sweet. 
Some sell sea food. 
Small scores are simpler. 
Sleighs run on snow. 
Send it swelling to the skies. 
Seat your sister in that seat. 
Serve t he spiritual need. 
See the same skill. 
Skill is seldom spared. 
Sell the skates to someone. 
Smash the silly standard. 
Sing the happy song. 
Sue for space. 
Seek for the stars. 
Some small children. 
Stab the small pig. 
Swing the switch slmqly. 
Snag the slack. 
Smog spread over the scene. 
Slash several stems. 
Sneak a smoke. 
Sweep the scoring. 
3. Final position 
Cats are house pets. 
He wraps the bass. 
He bats the disks. 
He keeps the fasts. 
He commits great feats. 
He eats on the grass. 
He trips on the bats. 
Boats at the docks. 
The case of rats. 
The s acks of socks. 
Checks the coats . 
Claps for the acts . 
The safes are in groups. 
Jumps the limits. 
Be l ts for the coats. 
4. Initial and final positions 
Proceed slowly on the streets. 
He stole second base. 
She stole the checks. 
Send the boats. 
A certain tremendous experience. 
Pl ace the steaks on the scales. 
Must you leave so soon? 
Inspired in a spiritual sense. 
Six sets of tennis. 
Se l dom seen in parks. 
The best possible parts. 
Steal second base. 
Stones on the streets of the city. 
Steer the boats to the basin. 
Sixteen busses passed. 
5. Paragraph for Recording 
Drops the flaps. 
He starts the taps. 
She taps the rocks. 
He stocks the boats. 
It rocks the boats. 
Gas starts the boats. 
Pass the coats. 
They pass bad checks. 
She checks the discs. 
Toss the discus. 
The tiny tots are waifs. 
Flops on the grass. 
Keeps the flecks away. 
He tracks the beasts. 
Checks all the sheets. 
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Stops for gassing the boats. 
The senior clerks pass t he checks. 
Past second base into center. 
The same hospital case. 
Sam insists on facts. 
Sell the boats soon . 
Saving face is necessary. 
Sit beside the pots. 
Scotch on the rocks . 
Just scratch the surface. 
Sell stocks to the sisters. 
Some suits have vests . 
Send a Christmas message. 
Let's send thanks for the gifts. 
Discuss the points in question. 
The:~ fina l recording of this series is made at the conclusion of the 
tenth period of therapy. 
Therapist: I want you to read the paragraph . 
I will record it as you read it. 
APPENDIX C 
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RECORDING MATERIAL 
TO THE STUDENT: Before reading the material below, give your name and 
the number of the recording. Pause, then begin reading. 
WORD LIST 
lead bowling ladyslipper 
law lull landholder 
eel level blackwolf 
all flailing pliable · 
hello global floorcloth 
PARAGRAPH 
The love of the land leads the farmer to plow the black earth or 
the clay to let loose the bounty of nature from the soil. No law or 
rule of man's realm could ever r elease the valve of p lenty so spontan-
eously. It is the glow of spring, its flame fanned by the f armer 's 
help , that bridges the gulf from seed to plant. AU of the summer t he 
bulk of the crops will develop and loose the i r leaves and limbs until 
they reach full maturity. In the fall they will be harvested and added 
to the larder for the long winter . 
98 
LESSON PLAN [ 11 
For use with both the Experimental Group (Voice Visualizer) and the 
Control Group. In use with the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the screen 
of the Voice Visualizer. These parts of the instruct ions will be 
enclosed in parentheses. 
Periods 1 and 2 of First Week of Therapy 
Time: Thirty minutes 
Objectives: Proper orientation of the articulators in production of 
the [ 1 J . 
Production of the [ 1.1 in isolation. 
Production of the [ 1] in nonsense syllables. 
1. Introduction 
Therapist: One of the consonant sounds with which you have diffi-
culty is the [ 1 J sound. This is the sound [ .1 1· give auditory 
stimulation in isolation. Now, I would like ~ou to listen to this 
same sound used in a word : land .- like - l ad - loot - love. This 
is the 11 1" sound in the initial position. Now, I would like you to 
listen to some words in which the "1" sound is used in the final 
position: ball - pool - will - call - tail. 
Therapist: The following will give you some indication of the place-
ment of the various articulators when you are pronouncing the "1" 
sound. 
First, the tip of your tongue should be elevated to touch the gums 
at the rear of the upper front teeth. At the same time be sure 
there is no contact o f the sides of the tongue. (Have the student 
look up into your mouth to observe how this is accomplished.) 
The position of the body of the tongue is variable but it is 
usually arched downward. 
Your teeth should be parted just slightly. 
Your lips should be slightly parted likewise as in smiling. 
The vocal cords are used in the production of this sound. (Check 
the student on all of the above points before proceeding.) 
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2. Drills 
A. Articulating the [ 1] in isolation. 
Listen - I 1 11 say [ 1] - (You watch the screen as I say it--
compare it with the photographic print at the side of the screen.) 
Now, you say Lt ) - (Watch the screen as you say it--compare with 
the photographic print at the side of the screen.) 
Repeat for three minutes. 
B. Imitation of the [!] sound. 
Therapist : You are attending the presentation of a choral group . 
The director requests the audience to join in on certain old time 
numbers. If you don 't remember the words just substitute 11La, l a, 
l a . 11 Sing nLa, la ' ' to any tune you know. Have the student repeat 
several times. If he does not want to s ing have him say the words. 
Give him encouragement. 
C. Articulation of nonsense syllables. Articulation of the [ 1) sound 
in combination with various vowel sounds. 
Therapist: Listen- I'll say the following syllables. (You watch 
t he screen as I say each--compare with the photographic print at 
the side of the screen.) Now, you say the syllable as I said it. 
(Watch the screen as you say it--compare it with the photographic 
print at the side of the screen.) 
Go through all the combinations shown below; repeat any that need 
repea ting . 
[1-1-iJ 
1-1-e] 
[ 1-1-aJ 
[ 1-1-o j 
t l - 11'uj 
[1-i] 
[1-eJ 
fl-al 
1~ 1-oJ 
[ 1-u] 
D. Imitation of the [1] sound. 
[u j 
(lej 
Cia 
Clol 
[lu] 
Therapist: You are baby sitting for a friend . The baby is a real 
young baby. You lean over his crib and he looks up at you. As he 
does, he gives out with what we call baby talk and gurgles, "Lah, 
lah, lah." Imitate the gurgle of the baby . (Have the studen t re-
peat several times. Give him encouragement.) 
E. Articulation of nonsense syllables. [ i] sound in final position 
with various vowel sounds. 
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Therapist: Listen- I'll say the following syllables, (You watch 
the screen as I say each--compare with the phot9graphic print at 
the side of the screen.) Now, you say the syllable as I said it . 
(You watch the screen as you say it--compare with the photographic 
print at the side of the screen.) 
Go through all the combinations shown below, repeating any that 
need repeating. 
i-l-f1 
fe-1-1] 
ra-1-1.1 
[o-1-rj 
r.u-1-11 
[i-1 
te- 1.1 
(a-1] 
(o-n 
~.u-1] 
lil_. 
[el] 
[alJ 
rolj 
[ulj 
N .B. ALLOW AT LEAST ONE MINliTE AT THE END OF THE PERIOD FOR RECORDING 
F. Paragraph for Recording 
Therapist : I want you to read this paragraph. 
I will record it as you read it, 
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LESSON PLAN 
For use with both the Experimental Group (Voice Visualizer) and the 
Control Group. In use with the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the screen 
of the Voice Visualizer. These parts of the instructions will be 
enc los ec in parentheses. 
Periods 3 and ~ of Second Week of Therapy 
Time: Thirty minutes 
Objectives: Review - 1 J in isolation 
( 1 ] in nonsense syllables 
Producing[ 1 ] by comparison with similarly produced sounds. 
Therapist: Before we go on to any new material we should go back over 
some of t he material we covered in our previous sessions. I would like 
to repeat some of the drills which we have pract i ced . 
1. Articulation of [ 1 _ in isolation 
Therapist : You are attending the presentation of a choral group. 
The director requests the audience to join in on certain old time 
numbers. If you don't remember the words just substitute "La, la , 
la . " Sing "La , la, la" to any tune you know. (Have the student re-
peat several times . If he does not want to sing, have him say the 
words . Demonstrate if necessary.) 
Therapist: You are baby sitting for a friend . The baby i s a real 
young baby. You lean over his crib and he l ooks up at you. As he 
does he gives out with what we call baby talk and gurgles, "Lah, lah , 
lah. " Imitate the gurgle of the baby. (Have t he student repeat 
severa l times. Demonstrate if necessary.) 
2. Articulation of nonsense syllables with the ( 1 J sound in various 
positions (as used with various vowel sounds.) 
Therapist: This is another drill which we have practiced before . 
Let us try it again. Listen - I'll say t he following syllables-. 
(You watc h the screen as I say each of them--compare with the photo-
graphic print at the side of the screen.) Now, you say t he syllable 
as I said it. (Watch the screen as you say i t--compare it with the 
photographic print at the side o f t he screen.) 
102 
Go through all the combinations shown below repeating any that need 
repeating. 
[li 
[ il:e) 
[la) 
[lo] 
(lu) 
3. Producing of [ 1] 
[n J 
ell 
[alj 
t:oi1 
[ulj 
rul] 
[ lel) 
[laf! 
f lorl 
[lul] 
by comparison wi th similarly produced sounds 
~ 
Therapist: The ( -t J , !" d 1 , and [ r- 1 sou~ds though not produced 
exactly as the ( 1 J sound; nevertheless have certain similar charac-
teristics. By producing one of the allied sounds we position the 
articulators for the production of the [ 1 j 'sound. Such practice 
can be helpful. 
One 0 f these sounds is the r· t J sound. Lis ten - I I 11 say [ t J and 
then [ 1 ] - · (Watch the screen as I say them.) Notice the [ 1 1 sound. 
Now, you say the [ t J a~d ~hen ·.the [ 1 .J - (Watch the screen as you 
say them.) .Notice the [ 1 J sound. Repeat several times. 
Another of these sounds is the f_ 0 J sound. Listen - I ' 11 say [ d] 
and then [ t 1 . (Watch the screen as I say them.) Notice the I 1 J · 
sound. Now,- you say the f J ·1 and then the [ l J - (Watch the screen 
as you say them.) Notice the f \ J sound. Repeat several times. 
Still another of these sounds is the [ t- J sound . Listen - I '11 say [ r ·1 
the [ !r J and [ 1 J sound. (Watch the screen as I say them.) Notice -
the [ J j sound. Now, ~ou say ~h7 l>" :J and ~ \ J sound. (Watch the screen 
as you say them.) Not1ce the t t J sound. Repeat several times. 
Comparison of t t 1 and [ i J in the initial and final positions in 
monosyllabic words. 
Therapist: The following words contain the [t J and C' ~ in the 
initial and final positions! Listen- I'll say the pair of words . 
(Watch the screen as I say them. ) Notice the [ j ~J sound. Now, you 
say the pair of words . (Watch the screen a s you say them.) Notice 
the [\ J sound . · 
!nidal Final 
teen lean heat heal 
tone loan meat meal 
tile lisle seat seal 
tomb loom neat kneel 
t i ght light set sell 
tong long wet well 
tame lame bet bell 
toss loss sot Saul 
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Therapist: The following words contain the 1_ d] and [ _ J in the 
initial and final positions. Lis ten - I'll say the pair of words . 
(Watch the screen as I say them.) Notice the [1] sound . Now, you 
say the pair of words. (Watch the screen as you say them.) Notice 
the [1J sound. 
Initial Final 
dead lead need kneel 
dial lisle reed reel 
dong long dude duel 
doll loll deed deal 
deft left dead dell 
duck luck died dial 
dame lame , seed seal 
debt let shad shall 
Therapist: The following words contain the [ r J .~ and [ 1] in the 
initial and final positions. Listen- I'l l say the pair .of words . 
(Watch the screen as I say t hem.) Not ice the r \] I sound. Now, you 
say the pair of words . (Watch the screen as you say them.) Notice 
the r l ] sound. 
Initial Final 
rook look near kneel 
route loot tour tool 
reap leap peer peel 
reef leaf fear feel 
rate late tear ta l e 
race lace care ka l e 
rag lag tear teal 
rim limb far e fail 
Therapist: The following words contain the L ] , [ d ] , [ 1- 1 , and 
[ 1 J sounds in the initial position. Listen - I' 11 say them. - (Watch 
the screen as I say t hem.) Notice the :: 1 J sound. Now, you say the 
words. (Watch the screen as you say them.) Notice the L 1 J sound. 
tile dial rile lisle 
teed deed reed lead 
tear dear rear leer 
Ted dead red led 
till dill rill Lil 
tomb doom room loom 
tome dome roam loam 
tare dare rare lair 
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Therapist: The following words contain the [t J , [ ], [ r j , and 
[1 ] sounds in the final position. Lis~en - I' 11 say them. (Watch 
the screen as I say them.) Notice the L 1 J sound. Now, you say them. 
(Watch the screen as you say them.) . Notice the [ 1 J sound. 
neat need near kneel 
seat seed sear seal 
feet feed fear feel 
pate paid pare pail 
boat bode bore bowl 
root rood Ruhr rule 
light lied lyre lisle 
height hied hire Heil 
5. Distinguishing [ 1 J from [ w J 
Therapist : The most corrnnon substitution for [ t J is [ w J . Listen -
I' 11 say [ 1 ] and then [ v J· (Watch the screen as I say them.) Do 
you notice the difference? Now, you say the [ 1 J and ( ~ J (Watch 
the scr een as you say them.) Do you notice the difference? Repeat 
several times. 
Therapist: The following words conta in the [ 1 J and [ J sounds in 
either the initial or final positions . Lis ten - I'll say the pair of 
~~ords. (Watch the screen as I say them.) Do you notice the differ-
ence? Now, you say the pair of words. (Watch the screen as you say 
t hem.) Do you notice the dif'I;erence? 
wean lean wake lake 
weep leap wade laid 
week leak wait late 
weed lead ware lair 
wed led wise lies 
wet let wink link 
wag lag winch lynch 
wop lop wisp lisp 
N .B. ALL0\-1 AT LEAST ONE MINliTE AT THE END OF THE PERIOD FOR RECORDING 
6 . Paragraph for Recording 
Therapist: I want you to read this paragraph. 
I will record it as you read it . 
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LESSON PLAN 
[ 1 ] 
For use with both the Experimental Group (Voice Visualizer) and the 
Control Group. In use with the Control Group the Therapist will omit 
t hose parts of the instructions which call fo r observance of the Voice 
Visualizer screen. These parts of the instructions will be enclosed 
in paren theses . 
Periods 5 and 6 of Third Week of Therapy 
Time: Thirty minutes 
Objectives: Review: articulation of [ 1 1 sound in isolation 
articulation of [ 1 j sound in nonsense syllables 
Production of the [ 1 J sound in the initial and final 
positions in monosyllabic words . 
Therapist: Before we go on to the new material with which this period 
is concerned we are going to review some of the material we have covered 
in previous periods. 
Therapist: You have decided to sing with the choral group. Since you 
do not know the words of all the selections the director makes a sugges -
tion . When you do not know the words substitute 11 La! la! l a! 11 Hum a 
tune you know substituting 11La11 for the words. (I f student does not want 
to sing, have him r epeat 11La11 several times.) 
Therapist: A baby cannot say any words when it is very young. However, 
it t r ies at a very early age to make var ious sounds. Most of these 
sounds come out simply as 11Lah! Lah! Lah! n Imitate this talk of t he 
r ea l young baby. (Encourage the student.) 
1. Production of the' [ 1 J sound in. 'nonsense syllables. 
Therapist: Let us try another drill which we have done in previous 
per iods. This is the drill in which we pr oduce the ( 1 l i n t he 
initial and final positions with various vowel sounds. ~ 
Therap ist: Listen - I'll say the following syllables . (You watch 
the screen as I say each--compare with the photographic pr i n t at t he 
s i de of t he screen.) Now, you say the syllable as I said it . (Watch 
the screen as you say it--compare with the photographic print at the 
side of the screen.) 
Lli 
[le] 
[ la] 
l o_ 
Ll uJ 
lil} 
[el'! 
[aLi 
[ol] 
[ ul 
[liL 
(le l] 
~ lal ] 
[ lo lJ 
[lu l! 
--- ---- ----
106 
2 . Production of the ( 1 J sound in t he initial and final positions in 
monosyllabic words. 
Therapist: We are now going to pr actice with words which have t he 
r 1 J in the initial position . Listen - I I 11 say the word. (You 
watch t he screen a s I say it--compare t he initial pattern with the 
one at the side o f the screen.) Now , you say the same word . (Watch 
the screen as you say i t--compare the init i al pattern with the one at 
the side of the screen .) Were these sounds t he s ame? 
land lad 
last lame 
l eave little 
left limb 
like look 
live let 
lad lawn 
loot l ong 
l ove loss 
lodg·e less 
Therapist: Listen to the following words. (\oJatch t he screen a s I 
say t hem- -compare the initial sound with t he sound pattern at the 
side Qf the screen.) Were the initial sounds the same? Now, you say 
the same words. (Watch t he screen as you s a y them--compare t he 
initia l sound with t he sound pattern at the side of the screen.) 
Were t he initial sounds the same? 
loot toot l oon dune lest west 
lag rag lose twos lake wake 
lug rug loom doom link wink 
light right lout doubt leak week 
loam tome lewd dude lisp \visp 
Therapist: We are now going to practice with words which have t he 
[ l] in t he final position . Listen- I'll say the word. (You watch 
t he screen as I say it--compare the final pattern wi th the one at 
the side o f the screen.) Now , you say the same word . (Watch t he 
screen as you say it--compare t he final pattern with t he one at the 
side o f the screen .) Were the sounds the same? 
all cell 
ball full 
call rul e 
doll seal 
f all soil 
girl still 
pull tail 
schoo l tell 
shall well 
small will 
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Therapist: Listen t o the following words. (Watch the screen as I 
say them--compare the final sound pattern with the sound pattern at 
the side of the screen .) ·were the final sounds in t hese words the 
same? Now, you say the same words . (Watch the s c reen as you say 
them--compare the final sound with the sound pattern at the side of 
the screen.) .Were the sounds the same? 
bull but stale staid scale scare 
feel feet pail paid s t ale stair 
seal seat seal seed seal sear 
sell set steal steed steel steer 
bell bet pal pad feel fear 
Therapist: We are now going to practice with words which have the 
[ l J in both the initial and final positions . Listen - I'll say the 
word. (You watch the screen as I say it--compare the initial and 
final pattern with the one at the side of the screen.) Were the 
initial and final sounds in the words the same? Say the word your-
self making the same comparisons. 
Lil Lovell 
lisle label 
loll lintle 
lull lawful 
loyal legal 
Lowell lustful 
little lineal 
liable literal 
lentil liberal 
ladle lateral 
Therapist: Listen to the following words. (Watch the screen as I 
say them--compare both the initial and final sound with the sound 
pattern at the side of the screen.) Were the initial and final sounds 
in t hese words the same? Now , you say the same words . (Watch the 
screen as you say them--compare both the init ial and final sound with 
the sound pattern at the side of the s creen~ ) Were these sounds the 
same? 
led \ved s cale scare 
lisle tile feel feet 
leap weep let watt 
lewd dude stale staid 
link wink lies wise 
loon dune leap reap 
loam tome lean wean 
lag rag lose twos 
~: 
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3. Additional practice with the [ 1 1 sound in the initial and final 
position in monosyllabic words. 
Therapist: I am going to make an incomplete statement. I want you 
to complete the statement in one word. Naturally, this word will 
have the L 1 sound in either the initial or final position. For 
example, I will say, '~hen airplanes come to earth they 11 
You will finish the statement by saying, "Land . " Do you understand? 
(Now , while you are saying the word which completes the statement, 
observe the screen and compare the r i J pattern you make with the 
pattern ~isplayed at the side of t he screen . ) Do your sounds 
seem to be correct? 
When airplanes come to earth they ------
A page of a book is called a 
----
A leg or an arm is a ------
In tennis no score is 
The opposite of right is ____ __ 
You put a stamp on a --------
A small boy is a ____ _ 
A hole in a boat is a 
Cloth is made on a ____ __ 
A good lawn will grow in 
Children like to 
A dirigible i s also a -------
If you want to do ceramics you must have 
Candlelight has a warm and friendly --------
A group of boats is called a -------
Therapist: Now let us try the same t hing. This time the 
be in the final position. 
Something round is a 
All little girls have a 
At the end of each animal is a 
A famous archer was William ---
----We s hould all live by the Golden ____ __ 
The doctor is kept away by an ------
To propel a canoe you use a ---------
Cowboys ride in the --------
Most l iquids come in a --------
This whole country is made up of 
You take pictures with a --------
A device for holding back water is a ------
When the dog was hit he let out a --------
Cows give _____ __ 
A famous game today is 
land 
leaf 
limb 
love 
left 
letter 
lad 
leak 
loom 
loam 
play 
blimp 
clay 
glow 
fleet 
will 
ball 
doll 
tail 
Tell 
rule 
apple 
paddle 
saddle 
bottle 
people 
film 
valve 
yelp 
milk 
golf 
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Therapist : This time the [ J will be in both the initial and final 
positions. 
A famous gal was Diamond ----
A kind of manufactured cloth is ____ __ 
The quiet between the storms is called the ____ __ 
When you are true to the cause you are ____ __ 
When things a~e not big they are usually --------
If you are not careful you are --------
You scoop out liquid with a -------
If it is within the law it is -------
On every bottle you find a _____ _ 
The board immediately above a door is the ------
When one seeks the excess in lust he i s 
To the side is 
-----Certain of our descendants are 
-------If you are not a Conservative you are a -------
An adjective meaning moon is 
Lil 
lisle 
lull 
loyal 
little 
liable 
ladle 
legal 
label 
lintle 
l ustful 
lateral 
lineal 
Liberal 
lunal 
N.B. ALLOW AT LEAST ONE MINUTE AT THE END OF THE PERIOD FOR RECORDING 
4. Paragraph for Recording 
Therapist: I want you to read this paragraph. 
I will record it as you read it . 
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LESSON PLAN 
[t] 
For use with both the Experimental Group (Voice Visualizer ) and the 
Co~tro l Group. In use with the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the Voice 
Visualizer screen. These parts of the ins tructions will be enclosed 
in parentheses. 
Periods 7 and 8 of Fourth Week of Therapy _ 
Time: Thirty minutes 
Objectives: Production of the [ 1- sound in words in t he initial and 
final pos ition in sentences and phrases . 
Therapist: In this period we are going to drill with phrases and sen-
tences in which the [ 1 J sound appears in the initial and final position 
of the words . However, before proceeding to these drills we will repeat 
some of the previous drills which give us s imple practice in the use of 
the 1 ] sound in the various positions. '"" __ 
Therapist: Let us try that drill which we have done in previous l essons. 
This is the drill in which we produce the [ 1 J in the initial position 
with various vowel sounds. Listen- I'll say the following syllables. 
(You watch the screen as I say each--compare with the photographic print 
at the side of the screen.) Now, you say the syllable as 1 said it. 
(Watch the screen as you say it--compare with the photographic print at 
the side of the screen.) 
(li] 
[ le~ 
[ laj 
[lo] 
( lu~J 
Therapis t: While I say the following phrases, listen. (Watch the screen 
as I say them--compare the initial sound pattern of each word with the 
sound pattern displayed at the side of the screen.) Now , you say the 
same phrase. (Watch the screen as you say them--compare the init ial 
sound of each word with the sound pattern displayed at the side of the 
screen.) Do these sounds seem to be correct? 
light the light live and let live lost love 
lick lips loose leaf lots of luck 
long letter last leg lack lustre 
large lodge large lake left leg 
loft lane long line last line 
lump of loam leg of lamb lover's lane 
.. 
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TO THE THERAPIST: Repeat the previous drill with nonsense syllabl es. 
Having done this, continue below . 
Therapist: Say the following phrases aloud as you read them. 
t he screen as you say them--compare the initial sound pattern 
sound pattern displayed at the side of the screen.) Do these 
seem to be correct? 
(Watch 
with the 
sounds 
life and limb like a lamb lush lawn 
lame leg labor leader long look 
love letter long and low lots of love 
lots of loot life line long lost 
little lad less likely long lake 
lean lamb lost lake lace like 
Therapist : Now let us try those drills in .. which we produce the [ 1 J in 
the final position with various vowel sounds. Listen - I'll say the 
following syllables. (You watch the screen as I say them--compare with 
the photographic print at the side of the screen.) Now , you say the 
syllable as 1 said it. (Watch the screen as you say it--compare with 
the photographic print at the side of the screen.) 
[ • 'J 11 v 
[el ] 
[al l 
[ol l 
[ ul J 
Therapist: While I say the following phrases, listen. (Watch the 
screen as I say them--compare t he final sound pattern of each word with 
the sound pattern displayed at the side of the screen.) Now , you say 
the same phrase. (Watch the screen as you say them--compare the final 
sound pattern of each word with the sound pattern displayed at the side 
of the screen.) Do these sounds seem to be correct? 
school rule 
only manly 
boil and boil 
mainly ungainly 
medly rattle 
pull helm 
girl school 
will sea l 
fall on the bell 
boil in oil 
ungainly cattle 
rattle badly 
still fall 
small shelf 
only funnel 
till the soil 
school girl 
will tell 
TO THE THERAPIST: Repeat the previous drill with nonsense syllables. 
Having done this, continue below . 
Therapist: Say the following phrases aloud as you read them. (Watch 
the screen as you say them--compare the final sound pattern with the 
sound pattern displayed at the side of the screen.) Do these sounds 
seem to be correct? 
manly battle 
fill the bill 
build the sill 
Ronald Hanley 
tall tale 
only gladly 
tell tale 
sadly but sanely 
fill the till 
gladly tatt le 
battle madly 
sadly lonely 
real deal 
spill the milk 
unmanly tattle 
gulp all 
mail call 
Donald Brownell 
112 
Therapist : Let us try those drills in which we produce the [ 1 J in the 
initial and final positions with various sounds. Listen- I'll say the 
following syllables . (You watch the s c reen as I say them--compare with 
the photographic sample at the side of the screen .) Now, you say the 
syllable as I said it. (Watch the screen as you say it--compare with 
the photographic print at the side of the screen .) 
[lil] 
[ lel l 
flal ) 
Llol1 
f lul 
Therapist: While I say the following phras es , listen . (Watch the 
screen as I say them--compare the initial and final sound patterns of 
each word with the sound pattern displayed at the s ide of the screen .) 
Now, you say the same phrase. (Watch the screen as you say t hem--
compare the initial and final sound patterns of each word with the 
sound pattern displayed at the side of the screen . ) Do these sounds 
seem to be correct? 
little Lil 
leave the lonely 
call letters 
.. lawful loss 
ru l e the land 
a little lonely 
l ame girl 
hutdle the limb 
last funnel 
fall gladly 
lack of skill 
l ove the lonely 
lawn bowl 
trail the lass 
left t he doll 
legal battle 
let him deal 
lob the ball 
TO THE THERAPIST: Repeat the previous drill with nonsense syllables . 
Having done this, continue below. 
Therapist: Say t he following phrases aloud as you read them. (Watch 
the screen as you say them--compare the initia l and final sound patterns 
with the sound pattern displayed at the side of the screen.) Do these 
sounds seem to be the same? 
loyal girl 
a little more lonely 
lawful bill 
a lit t le sanely 
loose valve 
leak in the cell 
lame girl 
lonely Lil 
mainly l onely 
last bat tle 
help the lonely 
only light 
lawn bowl 
badly los t 
sadly ungainly 
fall from a ledge 
live in the tunnel 
1 ight the oil 
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Therapist: We are now going to practice the production of the [ t lsound 
in sentences. The sentences we are trying now have the [ 1 J in the 
initial position . (Observe the screen as you say them . ) Are the 
sounds correct? 
He licked his lips. 
She received a love letter from her long-lost lad. 
Spring went out like a lamb. 
~eep your notes in a loose leaf book. 
Peat moss will make a lush lawn. 
Lots of luck to him as he leaves. 
In t he left lane you avoid the long line. 
You are less likely to get a long letter than she. 
Throw a life line to that lad. 
New cars are long and low. 
Live and let live is a law of humanity. 
(Correct any mistakes that the student may make. Demonstrate the proper 
method of production.) 
Therapist: The sentences we are trying now have the l 1] sound in the 
final position. (Observe the screen as you say them.) Are the 
sounds correct? 
Promptness is a rule of this school. 
Fall on the ball when they fumble. 
Some farmers mainly care for cattle. 
He tells mighty tall tales. 
The girl pulled the mule's tail madly. 
Only cash will fill the till. 
He will be lonely. 
Put the bottle on the smal l shelf. 
I will gladly build the sill. 
They act a little more sanely. 
They gladly lost the battle. 
(Correct any mistakes that the student may make. Demonstrate the proper 
method of production.) 
Therapist: 
the initial 
Are t he ( 
The sentences we are trying now have the [ J sound in both 
and f inal positions. (Observe the screen as you say them.) 
J sounds correct? 
The little girl must leave the bottle here. 
There is a leak in the last funnel. 
The little girl was sadly ungainly . 
They lived in the tunnel all through the battle. 
The last day of school is a joyful one. 
The lad fell from the ledge. 
He was the only light in the life of lone l y Lil. 
Pul l the light cord, please. 
Helping the lame is a kindly act. 
Donald Brownell acts a little more sanely. 
I left the lass amid the falling leaves . 
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(Correct any mistakes that the student may make . Demonstrate the proper 
method of production .) 
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LESSON PLAN 
[ 1 l 
For use with both the Experimental Group (Voice Visuali&er) and the 
Control Group . In use with the Control Group the Therapist will omit 
those par t s of the instructions which call for observance of the screen 
of the Voice Visualizer. These parts of the instructions will be 
enclosed in parentheses. 
Periods 9 and 10 of Fift h Week of Therapy 
Time: Thirty minutes 
Object i ves : Proper articulation o f the [11 sound in connected speech. 
1. In the following exercises the [ 1] sound will appear in the various 
positions. These positions will be indicated before each section. 
The general suggestions for the following drills are as follows : 
a. The sentences ~n the left hand column should be practiced by the 
student while placing s t ress on the sound being practiced. (The 
student should observe the screen whi l e reading these sentences.) 
b . The sentences in the right hand column should be read in a normal 
conversational manner. (The student should observe the screen 
while reading these sentences. ) 
c. The student should be correct ed any time a mistake in articulation 
is noted by the therapist. Correct articulation method should be 
suggested and demonstrated. 
2. Initial position 
I love a lot by the lake. 
Lee made a living . 
Lock the lodge when you leave . 
The leopard has large legs. 
He left the loot on the lawn. 
Blame the glow in her eyes. 
The last lap is a long one. 
Place the light a bit closer. 
The flames lit up the lake . 
The lion clawed the lamb . 
The lark was loath to lift its 
voice. 
He had a large lump on his leg. 
Lop off the left leg. 
Lets leave the laggards at the lake. 
Place another load of loam on the lawn. 
There is a leak in the lid. 
Leg of lamb is luscious. 
He climbed on the plow. 
There are plenty of locks on the lodge. 
There is a long -road to the left. 
The fleet lacks a leader. 
He broke his leg on the ledge . 
At long last we leave. 
We floated on the lake . 
He plotted to loot the lodge . 
I love to loll on the levee. 
Lift the glowing lid. 
Look at the long black lines. 
3. Final position 
Call off school for the day. 
She yelped when he pulled her scalp. 
Solve this rule quarrel. 
He will sulk all day. 
Camels are found near the Persian 
Gulf. 
The elk gulped his fill. 
Help the ball to roll. 
Tell a tale of the little elf. 
Call school off until tomorrow. 
He gulped as pe yelled for help. 
Solve the puzzle quickly. 
Sulk and you will be sorry. 
Little people attend school . 
Seal the valve on that cell. 
The first rule of heal th. 
4. Initial and final positions 
I like to blow out candles. 
The small girl clutched her doll. 
There was plenty of glee at the 
no school bell. 
The bulk of the loot was lost. 
The girl liked the little lad. 
Schoo l wi ll leave little time 
for play . 
The light fell and the flame 
flickered. 
Dolls are small and little girls 
are tall . 
The elm limb hung out from the 
ledge . 
The golf ball fell off the shelf. 
The feeble whistle did not blow 
for long . 
Like all people she enjoys a laugh. 
Help fill the large bottle . 
Elms will grow in this climate. 
5. Paragraph for Recording 
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Pull the girl from the well. 
I shall till the soil. 
She will wear a silk dress. 
Put a full bottle on the shelf. 
The seal is still intact. 
The well will be full if it rains . 
The girl will sell the doll. 
Shelve the new football rule . 
The twelve apostles sat at the table. 
The candle will burn brightly. 
Delve into the realm of dreams. 
Seal the school door tightly. 
It is well to have a saddle and 
a bridle . 
Sell all of the soil. 
Baffle the elk with your call. 
Clean the film from the glaze. 
Like a little angel in sleep. 
There is a small leak in the still. 
Let them lag and be late for school. 
He climbed on the plow laughing 
with glee. 
There is plenty of glue to hold 
the tail. 
The little girl left milk for the 
doll. 
It was a long climb to the lodge. 
She lost valuable time from school. 
Last Appil as a rule was cool. 
Loss of limb can result from a fall. 
Let's leave schoo l talk out. 
The little dog licked his only leg. 
One long , last look is all . 
All camels like liquids. 
The lonely little lad lived t here . 
The final recording of this series i s made at the conclusion of the 
tenth period of therapy. 
Therapist: I want you to read this paragraph. 
I will record it as you read it . 
APPENDIX D 
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RECORDING MATERIAL 
[ ] 
TO THE STUDENT : Before reading the material below, give your name and 
t he number o f the recording. Pause , then begin reading . 
WORD LIST 
theme ether t hreaten 
thaw theory tenth 
death wrath fifths 
oath thick-and- thin sixths 
nothing thrush hundredth 
PARAGRAPH 
I have a theory that Friday the t hirteenth is not any more unlucky 
a day t han perhaps the ninth or the twenty- first or the thirtieth of t he 
month . Like all such myths , through the years , thousands of people have 
contributed to its continued growth by \vord of mouth. Other thousands 
have sworn, on the ir oath , to the truth of this thesis. The theatre wit h 
its superstitions has continued t he t heme. To think such a theory can 
s urvive in the thoughts of such thoroughly modern people· is unbe l ievable . 
Our faith and intellectual growth should sound the death knell of this 
theme . 
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LESSON PLAN [ e] 
For use with both the Experimental Group (Voice Visualizer) and the 
Control Group . In use with the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the screen 
of the Voice Visualizer. These parts of the instructions will be 
enclosed in parentheses. 
Periods 1 and 2 of First Week of Therapy 
Time: Thirty minutes 
Objectives: Proper orientation of the articulators in production of the 
Production of the l ' J in isolation, 
Production of the [ ] in nonsense syllables. 
1 . Introduction 
Therapist: One of the consonant sounds with which you have diffi -
culty is the "th" sound. This is the sound [ 0 J - give auditory 
stimulation in isolation. Now, I would like you to listen to t h is 
same sound used in a word: thank - theme - thread - thin - thaw . 
This is the "th" sound in the initial position. Now, I would like 
you to listen to some words in which the "th" sound is used in the 
final position: both - teeth - myth - sleuth - north. 
Therapist: The following will give you some indication of the place-
ment of the various articulators when you are pronouncing the 
sound. 
First, your tongue should be flattened , elevated toward t he roof 
of your mouth and with the tip just protruding. 
There should be a very light contact between your tongue and the 
cutting edge of your upper front teeth. 
With your tongue in this position you force air between your 
teeth and your tongue. (Demonstrate the above points to the student. ) 
While you are doing these things, be sure that you keep your lips 
re l axed and parted. (Check the student on all of the above points 
before proceeding . ) 
2. Drills 
A. Articulating the [e) in isolation. 
Therapist: Listen - 1 1 11 say [ b ] - (You watch the screen as I 
say it--compare it with the photographic pr int at the side of the 
screen.) Now , you say [G] - (Watch the screen as you say it--
compare with the photographic print at the side of the scr een.) 
Repeat for three minutes. 
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B. Imitation of the L e ) sound. 
Ther apist: I want you to pretend that you are a person who lisps 
very noticeably. That is, instead of pronouncing words that begin 
with 11 S 11 as words that begin with 11 8 11 , I want you to put your 
tongue out along your upper front teeth and say, "Sipping soda 
through a straw." It should come out, "Thipping thoda through a 
thtraw . " (Give the student encouragement in saying this.) 
C. Articulation of nonsense syllables. Articulation of the [ e J sound 
in combination with various vowel sounds . 
Therapist: Listen- I'll say the following syllables. (You watch 
the screen as I say each~-compare with the photographic print at 
the side of the screen . ) Now, you say the syllable as I said it. 
(Watch the screen as you say it--compare it with the photographic 
print at the side of the screen.) 
Go through all the combinations shown below. Repeat any that need 
repeating. 
[It) - ·i) 
[o:i - G~e ] 
[G ~ .:-: -a ] 
(,:i - G-o 1 
[ -- l:J-U J 
[ --q 
(C -e] 
[ (. - aj 
i ~ -O J 
( 1:} -U] 
D. Imitation of the L e ] sound. 
l(;liJ 
[{; e) 
t :_ a ) 
( 0 o) 
[ e u} 
Therapist : For the last coup l e of years there have been some 
songs quite popular at Christmas time . One of these concerned a 
young fellow who had had quite an accident and was asking Santa 
Claus to help him. Do you remember what he asked from Santa? 
"All I want for Chrithmath ith my two front teeth. 11 Tell me again. 
(Assist the student in giving the name of this song.) 
E. Articulation of nonsense syllables. [ Q ] 
with various vowel sounds. 
sound in final position 
Therapist: Listen- I 'l l say the · following syllables. (You watch 
the screen as I say it--compare with the photographic print at the 
s ide of the screen. ) Now , you say t he syllable as I said it. (You 
watch the screen as you say it--compare with the photographic print 
at the side o f the screen.) 
Go through all the combinations shown below repeating any that need 
repeating . 
i i- (,-
[e- 1;:)- .. J 
[a- ' - -~} 
(O- - - . 
[u- er - , ! 
[i- E,) 
(e- id_ 
[a- t,·! 
(o - - 1 
[u- 0 ) 
(i . J 
[ e .) 1 
(a - ) 
( o . . ,
r:u -.1 
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N . B . ALLOW AT LEAST ONE MINU!E AT THE END OF THE PERIOD FOR RECORDING 
F . Paragraph for Recording 
Therapist: I want you to read this paragraph. 
I will record lt as you read it. 
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LESSON PLAN 
r_ 
0 l 
For use with both the Experimental Group (Voice Visualizer) and the 
Control Group. In use with the Control Group the Therapis t will omit 
those parts of the instructions which call for observance of the screen 
of the Voice Visualizer. These parts of the ins t ructions will be 
enclosed in parentheses. 
Periods 3 and ~ of Second Week of Therapy 
Time: Thirty minutes 
Objectives : Review !.0 ·1 in isolation . 
Cc1 in nonsense syllables. 
Producing [ 2 1 by comparison with similarly produced sounds, 
Distinguishing l " from [ ~ j 
Therapist: Be£6re we go on to any new material, we should go back over 
some of the material we covered in our previous sessions. I would like 
to repeat some of the drills which we have practiced, 
1 . Articulation of ( · ] in isolation. 
Therapist: I want you to pretend to be a person who lisps very 
noticeably. That is, instead of pronouncing words that begin with 
"s" as words that begin with "s", I want you to put your tongue out 
along your upper front teeth and say, "Sipping soda through a straw." 
It should come out, "Thipping thoda through a thtraw." (Attempt to 
get the student to isolate the [ . ] after saying the phrase.) 
Therapist : For the last couple of years there have been some songs 
quite popular at Christmas time . One of these concerned a young 
fellow who had had quite an accident and was asking Santa Claus to 
help him. Do you remember what he asked from Santa? 11All I want for 
Chri thmath ith my two front teeth . 11 Tell me again. (Attempt to get 
the student to isolate the l . 1 after saying the phrase. 
2. Articulation of nonsense syllables with the [ c ] sound in the various 
positions (as used with various vowel sounds). 
Therapist: This is another drill which we have practiced before. 
Let us try it again. Listen - I'll say the following syllables. 
(You watch the screen as I say them--compare with the photographic 
print at the side of the screen . ) Now, you say the syllable as I 
said it. (Watch the screen as you say it--compare with the photo-
graphic sample at the side of the screen.) 
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Go through all the combinations shown below , repeating any that need 
repeating . 
r G i J [ i J [12, i 
r ~ e ( e ' J Lc e G." I 
-[ e a J ( a ~o J C E. a C.] 
f0 o ] i 0 ,; J h f- ~ 0 6) 
rt. UJ I U 13 1 l- - (~ u G-f 
3. Producing [- 1 by comparison with similarly produced soun~~· 
Therapi~t_: The [ \ l , [ J J , and [ ( !sounds though not produced exact ly 
as the L j sound, nevertheless have certain similar charac terJstics . 
By producing one: of' the a llied· sounds, we position our articulators 
for t he production of the[6 J sound. Such practice is helpful. 
One of these sounds is the r t ] sound. Listen - I '11 say [ t j and 
then [b) . (Watch the s c reen as I s~y them.) Notice the ( ·] sound. 
Now , you say the ( t J and then the [ G J sound. (Watch the screen as 
you say them.) Notice the _ 0 ) sound. Repeat several times. 
One of these sounds is the [u l sound . Listen' - I '11 say fd ] and 
then [ · } . (Watch the screen as I say them. ) Notice the 1 . ·1 sound. 
Now , you say the { · ~ and then the [ G ] sound . (Watch the screen as 
you say them.) Notice t he [ ~ J sound. Repeat several times. 
Another of these sounds is the [ t } sound. Listen - I '11 say ( ·1 1 and 
then [ €. j . (Watch the screen as I say them.) Notice the l : f sound. 
Now, you say the [ and then the ( t; J sound. (Watch the screen as 
you say them.) Notice the ( C J sound. Repeat severa l times. 
4 . Comparison of [ (:, 1 and f (J ] in the initial and final positions in mono-
syllabic words . 
Therapist: The following words contain the ( t l and [ 0 in the initial 
and final positions. Listen - I'll say the pair of words. (Watch the 
screen as I say them . ) Notice the ( ~ J sound. Now, you say the pair 
of words. (Watch the s c reen as you say them.) Notice the [ t: j sound . 
Initial Final 
tank thank boot booth 
tick t hick mot moth 
tree three fort fourth 
team theme mitt myth 
tin thin boat both 
tread thread s uit sooth 
true through root Ruth 
trash thrash clot cloth 
123 
Therapist: The following words contain the [ · J and f ·. j i n the 
i nit ial and fina l positions. Listen - I'l l say the pair of words. 
(Watch t he screen as I say them. ) Notice the [ G l sound . Now . you 
say the pair of words . (Watch the screen as you say them.) Notice 
t he [ 1 sound. 
Initial Final 
dank thank bad bath 
Dick thick Maud moth 
deem theme ford four t h ' 
din thin bode both 
dread thread rood Rut h 
drew through c lod c loth 
dot thought trod troth 
daw thaw broad broth 
Therapist: The following words contain th~ [ 1.1 -and [L J in t he initial 
'L . 
and final positions . Listen- I'll say the pair~ o f words . (Watch 
t he screen as I s ay t hem. ) Notice: the Le ] so~nd. Now, you say the 
pair o f words. (Watch the screen as you say them.) Notice the ~ 1 
sound . 
Initial Final 
l ank t hank bal bath 
lick t hick bowl both 
Lynn thi n furl firth 
l ot thought rule Ruth 
l aw t haw tn;!.ll myth 
left theft teal t eeth 
link think :&erle birth 
leary t heory brawl broth ;! 
Therapist : The fo llowi ng words contain the [ · i , [..!] , (!J , and f_..;] 
sounds in t he initial position. Listen - I'll say them. (Watch the 
screen as I say them. ) Notice the L ~ 1 sound . Now , you say t he words. 
(W.atch the screen as you say t hem.) Not i ce the f ·- } sound. 
tank dank lank thank 
tick Dick lick t hick 
tin din Lynn thin 
tot dot lot t hought 
t ie die lie t high 
teary deary leery t heory 
taw daw law thaw 
Therapist: The following words contain t he [ t 1 , [ J , [ 1 J 
L ] sounds in the final pos it ion. Listen - I '11 say t hem. 
t he screen as -' I s ay t hem.) Notice t he [8J sound. ow, you 
words. (Watch the screen as you say t hem. ) Notice the [ 
, and 
(Watch 
say the 
sound. 
5 . 
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tad dad lad Thad 
boat bode bowi both 
trot trod trawl troth 
root rood rule Ruth 
Bert bird Berle bir th 
mot Maud moll moth 
mitt mid mill myth 
Distinguishing [ ( J from [ , J 
Therapist: The most common s ubstitution for [ ~ 1 is [~ J . Listen -
them.) Do 
(Watch 
I '11 say [ £ -, and then [ ~ J (Watch the screen as I say 
you notice the difference? Now, you say the LG ] and [ ] 
the screen as you say t hem.) Do you notice the difference? 
Therapist: The following words contain the [ J and L~ J sounds in 
various positions. Listen - I'll say them. (Watch the screen as I 
say them. ) Notice the [ G j sound , Now , you say the words. (Watch 
t he sc r een as you say them.) Do you notice the difference? 
sheathe sheath I . 
soothe sooth 
' 
teethe tooth 
wreathe wreath 
loathe loath 
either ether 
N .B . ALLOW AT LEAST ONE MINtiTE AT THE END OF THE PERIOD FOR RECORDING 
6 . Paragraph for Recording 
Therapist: I want you to read this paragraph . 
I will record it as you read it. 
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LESSON PLAN 
[ J 
For use with both the Experimental Group (Voice Visualizer) and the 
Control Group. In use with the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the Voice 
Visualizer screen. These parts of the instructions will be enclosed 
in parentheses . 
Periods .2 and 6 of Third \-leek of Therapy 
Time: Thirty minutes 
Objectives: Review: articulation of LG - sound in isolation 
articulation of [ G 1 sound in nonsense syllables 
Production of the (G J sound in the initial and final 
positions in monosyllabic words. 
Therapist: Before we go on to the new material with which this period 
is concerned, we are going to review some of the material we have 
covered in previous periods. 
Therapist: 1 want you to pretend that you are a person who lisps quite 
badl y. I want you to say the following phrase the way that such an 
indiv idual would say it. The phrase is, 11Sucking soda through a straw." 
It should come out, 11Thucking thoda through a thtraw. ' ' 
Therapist : You are walking through a barnyard when suddenly you come 
upon a goose waddling upon the path. The goose sees you and becomes 
fr i ghtened. It runs off saying, "Th .:. th-th-th. 11 Imitate the sound. 
l. Production of the [c J sound in nonsense syllables. 
Therapist: Let us try another drill which we have done in previous 
periods . This is the drill in which we produce the tc .J in the 
initial and final positions with various vowel sounds. 
Therapist: Listen- I'll say the following syllables. (You watch 
the screen as 1 say each--compare with the photographic print at the 
side of the screen.) Now , you say the syllable as I said it . (Watch 
the screen as you say it --compare with the photographic print at the 
side of the screen.) 
[E., i) t H .;] I i · 1 
l G e 1 [ e · 1 (0 e G] 
( 8 a ] ( a G) (<;J a 
.l 
I. 6 OJ [ 0 <3 j ~ o e] 
r 6 u ] '- u . ] (O u j 
126 
2. Production of the { 6 l sound in the initial and final positions in 
monosyllabic words. 
Therapist: We are now going to practice with words which have the 
f c ] in the initial position. Listen - I' 11 say the word. (You 
watch the screen as I say it--compare the initial pattern with the 
one at the side of the screen.) Now, you say the same word. (Watch 
the screen as you say it- -compare the initial pattern with the one 
at the side of the screen.) Were these sounds the same? 
thank thug 
theme thump 
thief thwack 
think thwart 
third thyme 
thought thrill 
thigh thrive 
thin thrush 
thing throat 
throw throb 
Therapist: Listen to the following words. (Watch the screen as I 
say them--compare the initial sound with the sound pattern at the 
side of the screen.) Were the initial sounds in these words the same? 
Now, you say the same words. (Watch the screen as you say them--
compare the initial sound with the sound pattern at the side of the 
screen . ) Were the initial sounds the same? 
thane than thread tread thud thus 
thank tank theme them thick tick 
thyme thine Thrace trace thrash trash 
thigh tie thigh thy through true 
thin tin three tree thought taught 
Therapist: We are now going to practice with words which have the 
[ f 1 in the final position . Listen - I'll say the word . (You watch 
the screen as I say it--compare the final pattern with the one at 
the side of the screen.) Now , you say the same word. (Watch the 
screen as you say it--compare the final pattern with the one at the 
side of the screen.) Were the sounds the same? 
bath booth 
both breath 
cloth death 
fourth faith 
month growth 
mouth moth 
north myth 
path oath 
south sleuth 
teeth sloth 
3. 
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Therapist: Listen - I'll say the following words. (Watch the screen 
as 1 say them~~compare the final sound with the sound pattern at the 
side of the screen.) Were the final sounds in these words the same? 
Now, you say the same words . (Watch the screen as you say them- -
compare the final sound with the sound pattern at the side of the 
screen.) Were the sounds the same? 
bath bathe loath loathe teeth teethe 
lath lathe sooth soothe kith kit he 
wrath rat he cloth clothe sheath sheathe 
wreath wreathe Smith Smythe 
breath breathe other either 
Therapist: Since we do not find words which have the [ ( I in both 
the initial and final positions, we will try more words in which the 
sound appears in either position. 
throe breath 
throat wreath 
thill kith 
thio lath 
thole sooth 
Thor cloth 
thrall teeth 
thresh breath 
Thrace wrath 
threw sheath 
Therapist: Listen to the following words. (Watch the screen as I 
say them--compare both the initial and final sound with the sound 
pattern at the side of the scr:een . ) Were the initial and final 
sounds in these words the same? Now, you say the same words. (Watch 
the screen as you say them--compare both the initial and final sound 
with the sound pattern at the side of the sc r een . ) Were the sounds 
the same? 
thane than loath loathe 
thank tank thigh thy 
breath breathe threec tree 
thyme thine theme them 
thigh tie sheath sheathe 
wreath wreathe thought taught 
thin tin lath lathe 
thud thus teeth teethe 
Additional practice with the [ 0 ] sound in the initial and final 
position in monosyllabic words. 
., 
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Therapist : I am going to make an incomplete statement. I want you 
to complete the statement in one word . Naturally, this word will 
have the [ G ) sound in either the initial or final position. For 
example , I will say, ''When a person steals he COtmnits a II 
You ·finish the statement by saying, 11Theft. 11 Do you understand? 
(Now, while you are saying the word which completes the statement, 
observe the screen and compare the [ .-. J pattern you make with the 
pattern displayed at the side of the screen.) Do your[ ] sounds 
seem to be correct? -
When a person steals he commits a 
. In English class we write a--------
If a thing is not thin it l.s 
·, 
Two is to second as three is to 
He is under her 
-----In the Spring comes the -------
One type of roof is a ------
Saving money is 
A seat for a king is a -------
When you toss a ball you ______ _ 
We sew with a needle and --------
In winter we often have a sore 
------A ride on a roller-coaster gives you a 
One, two, and ------
A large crowd is a --------
Therapist: Now let us try the same thing. 
be in the final position. 
In a bathtub you take a 
When angry you vent your 
Before testifying you take an ------
Compass needles point to the ------
In the winter we go 
A detective is a 
---::~---War is the cause of many ------
Daggers are held in --~----
An unlucky day is Friday the -------
A dime is what part of a dollar? 
A maze of caves is a 
------Mythical stories are called ______ _ 
In our mouth we have two sets of 
----
theft 
theme 
thick 
third 
thumb 
thaw 
thatch 
thrift 
throne 
throw 
thread 
throat 
thrill 
three 
throng 
This time the [ ': J will 
bath 
wrath 
oath 
------
north 
south 
sleuth 
deaths 
sheaths 
thirteenth 
tenth 
labyrinth 
myths 
teeth 
sloth 
month 
Laziness is called 
-----January is the first 
Therapist: This time the [ ] will be in either the initial or final 
position. 
One given to crime is a ____ __ 
She was his heart·~-----
Among the roses I found a -------
A female singer is sometimes called a ______ __ 
Three times is ______ __ 
He was deep in -----------
The next ball was 
Studying contributes to our mental -------
He walked along the narrow foot-____ __ 
This is straight from the horse~ 
A thimble will help you put the needle through the 
Around the flame flew a 
-----The end of all life is -------
He went into the telephone --------
Our biggest holiday is July --------
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thug 
throb 
thorn 
thrush 
thrice 
thought 
thrown 
growth 
path 
mouth 
cloth 
moth 
death 
booth 
fourth 
N .B. ALLOW AT LEAST ONE MINUTE AT THE END OF THE PERIOD FOR RECORDING 
4. Paragraph for Recording 
Therapist: I want you to read this paragraph. 
I will record it as you read it . 
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LESSON PLAN 
[ e J 
For use with both the Experimental Group (Voice Visualizer) and the 
Contro l Group. In use with the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the Voice 
Visualizer screen. These parts of the instructions willbbe enclosed 
in parentheses. 
Periods 7 and 8 of Fourth Week of Therapy 
Time: Thirty minutes 
Objectives: Production of the [ (o l sound in words in the initial and 
final position in sentences and phrases. 
Therapist: In this period we are going to drill with phrases and sen-
tences in which the L · j sound appears in the initial and final position 
of the words . However , . before proceeding to these drills, we will re-
peat some of the previous drills which give us simple practice in the 
use of the [ G 1 sound in various positions. 
Therapist: Let us try that drill which we have done in previous lessons . 
This is the drill in which we produce the [ ·1 in the initial and final 
positions with various vowel sounds . Listen- I'll say the following 
syllables. (You watch the screen as I say each--compare with the photo-
graphic print at the side of the screen.) Now , you say the syllable as 
1 said it. (Watc h the screen as you say it--compare with the photo-
graphic print at the side of the screen.) 
LC. i 
fG e ] 
[G a ! 
·e ol 
~ U) 
Therapist: While I say the following phrases, listen. (Watch the screen 
as I say them--compare the initial sound pattern of each word wit h the 
sound pattern displayed at the side of the screen.) Now , you say the 
same phrase. (Watch the screen as you say them--compare the initial 
sound pattern of each word with the sound pattern displayed at the side 
of the screen.) Do these sounds seem to be correct? 
thin thatch 
three theatres 
thousand things 
thick thread 
thin thigh 
three themes 
think thoughts 
throat throb 
thrush throat 
thrice threshed 
throw to third 
thiefs and thugs 
thrilling thoughts 
thrust in his thumb 
thwart the thrill 
through the throng 
thrust the thraw 
thin thew 
---------
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TO THE THERAPIST: Repeat the previous drill with nonsense syl lab les. 
Having done this, continue below. 
Therapist: Say the following phrases aloud as you read them. 
the screen as you say them--compare the initial sound pattern 
sound pattern displayed at the side of the screen.) Do these 
seem to be correct? 
(Watch 
with the 
sounds 
thrill the throng 
thriving thorp 
thrown by Thor 
thorn in the thumb 
throw the thatch 
t h raves of thatch 
thefted theme 
theo- thinking 
threatened theft 
third thrill 
thrice thrilled 
thread the thrum 
thick thew 
thump the thing 
thwack the thripe 
thweet the thief 
thump the thug 
think of thirst 
Therapist: Now let us try those drills in which we produce the ( 1 .. ; ] in 
the final position with various vowel sounds. Listen- I'll say the 
following syllables . (You watch the screen as I say each--compare with 
the photographic print at the side of the sc reen.) Now, you say the 
syllable as I said it. (Watch t he screen as you say it- -compare with 
the photographic print at the side of the screen.) 
r i .' J 
f. e . J 
( a . ] 
[ o -3) 
l u 1 
Therapist : While I say the following phrases , listen. (Watch the 
screen as I say them--compare the final SC:Hl{ld pattern of each word with 
the sound pattern displayed at the side of ··the screen.) Now, you say the 
same phrase . (Watch the screen as you say them--compare the final 
pattern of each word with the sound pattern displayed at the side of 
the screen.) Do t hese sounds seem to be correct? 
lithe wrai th fourth booth growth of both 
a wreath for the Goth north and south both have faith 
Firth of Forth teeth growth tenth myth 
dearth of teeth death oath ninth month 
loath a bath north path path of death 
bath cloth teeth and mouth growth of teeth 
TO THE THERAPIST: Repeat t he previous drill with nonsense syllables. 
Having done this , continue below. 
Therapist : Say the following phrases aloud as you read t hem . (Watch 
the screen as you say them- -compare the final sound pattern with the 
sound pattern displayed at the side of the screen . ) Do these sounds 
seem to be correct? 
growth of the south 
mouth health 
sixth bath 
growth path 
twelfth month 
sloth of both 
south path 
cloth sheath 
seventh death 
cloth booth 
myth of the north 
south of the path 
tooth health 
math myth 
both teeth 
cloth moth 
fourth oath 
north of the path 
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Therapist: Now let us try those drills in which we produce the [0] in 
the initial and final positions with various vowel sounds. Listen -
I'll say t he following syllables. (You watch the screen as I say t hem--
compare with the photographic print at the side of the screen.) Now , 
you say the syllable as I . said it. (Watch the screen as you say it--
compare with the photographic print at the side of the screen.) 
[ G i · J 
(10 e <; 
tO a B 
~ • 0 . . 1 
:0 u '·l 
Therapist : While I say the following phrases, listen. (Watch the screen 
as I say t hem--compare the various initial and final sound patterns of 
each word with the sound pattern displayed at the side of the sc reen .) 
Now, you say the same phrase. (Watch the screen as you say them--compare 
t he various initial and final sound patterns of each word with the sound 
pattern dis played at the side of the screen.) Do these seem t o be correct ? 
think of faith 
death of a thief 
thick growth 
three teeth 
through path 
fourth thing 
theme of death 
cloth theft 
through path 
cloth and thread 
north thaw 
death thought 
three hundredth 
through the south 
death theme 
one fourth as t hick 
third wreath 
fifth t hug 
TO THE THERAP IST: Repeat the pr evious drill with nonsense syllables. 
Having done this, cont inue below . 
Therapist : Say the following phrases aloud as you read them. (Watch 
the s c reen as you say them--compare the initial and final sound patterns 
of each wor d with the sound pattern displayed at the side of the screen .) 
Do these seem to be the same? 
through the nort h 
one tenth as thin 
death in t he theatre 
north throne 
tenth theory 
thruppence worth 
north theatre 
throne of Beth 
worth a fourth 
third path 
theme of the fourth 
through the South 
theatre death 
three thousandth 
south theatre 
one path t hrough 
thrice a month 
through with sloth 
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Therapist: We are now going to practice the production of the ( t l sound 
in sentences. The sentences we are trying now have the 1.0 ] in the 
initial position . (Observe the screen as you say t hem.) Are the 
sounds correct? 
Those three are really thrifty. 
Her heart throb thwarted her . 
The thief ran into the thug with a thud. 
There were three things he thought he wanted. 
The thorn was stuck in his t humb. 
He c leared his throat as he approached the throne. 
The thrush threw the song from his throat. 
The thyme I t hink will thrill your taste . 
I think you should thresh at least a thrave. 
Thread the needle by holding it between your thumb and index finger. 
The Third Man Thame was quite popular . 
(Correct any mistakes that the student may make . Demonstrate the proper 
method of production .) 
Therapist : The sentences we are trying now have the [ 
final position. (Observe the screen as you say them.) 
correct? 
When he takes a bath he uses a wash cloth. 
The new sheath dress is made of cloth. 
J sound in t he 
Are the [ · ·1 sounds 
On the Fourth of July the General will place a wreath on the monument. 
The sleuth sat in the fifth booth from t he door. 
A myth has grown up around the death of this man. f 
The north pole and the south pole are at opposite ends of the earth. 
He swore an oath on his death bed. 
The table cloth in that booth is not clean. 
Month after month he checked the plant's growth. 
The textile industry had a great growth in the South. 
The fourth booth at the fair was a cloth booth. 
(Correct any mistakes that the student may make. Demonstrate the proper 
method of production.) 
Therapist: The sentences we are t rying now have the( ~ ] sound in both 
the initial and final positions . (Observe the screen as you say them.) 
Are the [ . ] sounds correct? 
He threw the thing and it landed with a thud . 
The death of a t h ief is unmourned. 
He followed the path through the south pasture . 
She had the cloth and thread but no needle. 
There was thick undergrowth aiong the path . 
The fifth t hug escaped with ease. 
The thaw in the north flooded the south. 
He had three teeth missing as an aftermath . 
The fifth wreath was one third as t hick as the fourth. 
He took his fourth oath at t he fifth trial. 
I think deep thoughts as I walk through t he path. 
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(Correct any mistakes that the student may make. Demonstrate the proper 
method of production. ) 
13 5 
LESSON PLAN 
rol 
,_ -
For use with both the Experimental Group (Voice Visualizer) and t he 
Control Group. I n use with the Control Group the Therapist will omit 
those par ts of the instructions which call for observance of the screen 
of the Vo ice Visualizer. These parts of the instructions wil l be 
enc losed i n parentheses . 
Periods 9 and 10 of Fifth Week of Therapy 
Time; Thir ty minutes 
Objectives; Proper articulation o f the [ ·' J sound in connected speech . 
1. In the following exerc ises the ( ] sound will appear in the various 
positions . These positions will be indicated before each section. 
The general suggestions for the following drillsaare as follows: 
a . The sentences in the left hand column should be practiced by the 
student while plac ing stress on t he sound be ing practiced. (The 
studen t should observe the screen while reading these sentences .) 
b . The sentences in t he right hand column should be read in a normal 
conversational manner . {The student should observe the screen 
whi l e r eadi ng t hese s entences.) 
c. The student should be cor rected any t ime a mistake in articulation 
is noted by the therapist . Correct articulation method shou ld be 
suggested and demons trated . 
2. Initial pos it i on 
The t hie f thanked him . 
It was thick thread . 
A thousand and one things. 
He has a thorough theory . 
He has committed t hree thefts . 
She has a t hin thumb. 
Thimbles are not for the thumb. 
A t hrone in t he t heater . 
Think of a new theory. 
He has a t hick thigh. 
Throw the thief in jail. 
Thrash the t hraves of wheat. 
I can think o f a thousand things. 
She thought she would like the 
t heater . 
A thimble, some thread , but no 
needle . 
Think through t he theme. 
The thaw is almos t through, 
The t heft occurred in the t heat er . 
Think through the theory . 
Cut through the t hicknesses. 
Thick or thin is alright. 
Dropping t hree will make a thud . 
I thought of many things. 
I threw three balls. 
The thefts cont inued for thirty days . 
He t h inks Friday the thirteenth unlucky . 
The theme of all my thoughts is you. 
Thread t hree thin needles. 
I think many thoughts. 
Through thick or thin, 
3. Final position 
April is the fourth month. 
Go north or south. 
Many myths surround his eeath. 
Will a moth eat cloth? 
Trace the growth from month to month. 
Put them both in the booth. 
Teeth are found in the mouth. 
The death of manufacturing in 
the south. 
Down the path of good health. 
There was a dearth of cloth. 
The north and south are united. 
The myth of the northland. 
A death bed oath. 
Serve them both in the booth. 
The length and breadth of the land . 
4. Initial and final position 
Follow the path through the woods. 
He is the author of the myth . 
The sheath held a thin blade. 
The atheist cannot take an oath. 
Three truthful sleuths. 
He had three teeth on his birthday . 
Have faith in the oath. 
The theater was threatened by the 
earthquake. 
Hawthorne wrote a thesis on 
theEmometers. 
The thaw moves southward in a month. 
I think something should be done. 
The sleuth was ethical with the 
thief. 
She fell in the bathtub with a thud . 
Death is a pathetic thing. 
Throw in the bath cloth . 
5 . Paragraph for Recording 
136 
The blue was worn by the north. 
The grey was worn by the south. 
Every mouth has a set of teeth. 
The birth of freedom in the north. 
Down the path of death. 
The sleuth sat in the booth. 
Will sloth deter growth? 
Growth occurs in an early month. 
Good health to you both. 
The breath of death passed by. 
I have great faith in both . 
An oath unto death . 
The uncouth sleuth. 
They both placed the wreath. 
May is the fifth month. 
He thought nothing of death. 
The theme of the myth i s _simple. 
The thick blade did not fit the sheath. 
The theme of death is pathetic. 
The theft on the fourth was nothing . 
You go southward from the north . 
Was the earthquake in the north or 
south? 
I think they both have a toothache . 
The sleuth had a theory about the 
theft. 
There is nothing healthy about a hot 
month. 
I think they are both healthy . 
He puts everything into his mouth . 
Thank you for the birthday gifts . 
This month means everything. 
The thick growth along the path. 
The final recording of this series is made at the conclusion of the tenth 
period of therapy. 
Therapist: I want you to read this paragraph . 
I will record it as you read it. 
APPENDIX E 
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RECORDING MATERIAL 
TO THE STUDENT: Before reading the material below, give your name and 
the number of the recording. Pause, then begin reading. 
WORD LIST 
sheet seashore wishywashy 
shawl shush rushed 
fish sheepish shipshape 
push shrub shrewish 
bushel shrimp depreciation 
PARAGRAPH 
The shadows· of night had fallen and a great hush marked the finish 
of the day. I shut the windows at the first lightning flash. I layed 
down and covered myself with a shawl. I wished for sleep to rush on 
and shroud my cares in oblivion . Suddenly I saw a flash of light and 
heard someone s hoot. I dashed to t he shelf to find my sheath and knife. 
I was awakened sharply as I tripped over my shoes. It sure ly had been a 
sharply vivid dream . I rubbed my shins and shook my head as I returned 
to sleep. 
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LESSON PLAN 
[ 1] 
For use with both the Experimental Group (Voice Visualizer) and the 
Contro l Group. In use with the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the screen 
of the Voice Visualizer. These parts of the instructions will be 
enclosed in parentheses. 
Periods 1 and 2 of First Week of Therapy 
Time: Thirty minutes ., 
Objectives: Proper orientation of the articulators in production of 
the l) l 
Production of 
Production of 
1. Introduction 
the L 5 'j 
the [ j 
in isolation. 
in nonsense syllables. 
Therapist: One of the consonant sounds with which you have diffi-
cul ty is the "sh" sound. This is the sound [ ) J - give auditory 
stimulation in isolation. Now, I would like you to listen to this 
same sound used in a word: shade - ship - show - shine - shun. 
This is the "sh" sound in the initial position. Now, I would like 
you to listen to some words in which the "sh" sound is used in the 
final position: bush - leash - sash - mesh - fish. 
Therapist: The following will give you some indication of the place-
ment of the various articulators when you are pronouncing the 
sound . 
First: your tongue should be flat and arched toward the roof of 
your mouth and toward the gums at the rear of your upper front teeth . 
In accomplishing this you will have formed a rather broad fissure 
between the tongue and the roof of the mouth . 
You s hould now force air through t his fissure. 
Your lips should protrude as if you were pouting. 
The tip of your tongue should be in a position which is comfor tab le 
for you. (Check the student on all of the .above points before pro-
ceeding.) 
2. Drills 
A. Ar ticulating the [ \ ) in isolation. 
Therapist: Listen- I'll say [ S] . (You watch the screen as I say 
it--compare it with the photpgraphic print at the side of the screen.) 
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Now, you say LS] . (You watch the screen as you say it--"compare 
with t he photographic print at the side of the screen. 
Repeat for three minutes. 
B . I mitation of the f. SJ sound . 
Therapist: You are attending a very large public gathering. 
There is a great din as little groups of people chatter- together. 
The din gains in intensity as time goes on. By the time the 
principal speaker arrives on the platform a person can hardly 
hear himself think. Suddenly someone in the audience gives a 
typical cal l for silence. What is this sound he made? "Shhh , 
Shhh, Shhh." Have the student repeat it several times . 
C. Articul ation o f nonsense syllables. Articulation of the [: 1 
sound in combination with various vowel sounds. 
D. 
Therapist: Listen- I'll say the following syllables. (You watch 
the screen as I say each--compare with the photographic print at 
the side of the sc reen. ) Now, you say the syllable as I said it -
(You watch the screen a5 you say it- -compare it with the photo-
graphic print at the side of the screen.) 
Go through all the combinations shown below; repeat any that need 
repeating. 
[f-/-i] 
(J-{-el 
f l-i) 
[ f-e j 
f/ i J 
[ /e ] 
fj-J-a] [j-aJ (/ a ] 
fJ-J-o"] (J.-oj. .'{o ] 
f,f'J{-uj ( /-uJ 1:1~ 1 
Imitation of the r 
'- "1 sound. 
Therapist: You are attending a formal dance. The girls are dressed 
in flowing evening gowns. The gowns are of many kinds of material 
and of many, many styles. Some of them are made of materials that 
rustle as the girls sway in stately waltzes around the floor. Some 
of them have a soft, melodic sound as they rustle and sound as if 
they were actually saying, "Swish," Have the student give this 
imitation. 
E. rticulation of nonsense syllables. { J sound in final position 
with various vowel sounds. 
Therapist: Listen - I'll say the following syllables. (You watch 
the screen a s I say each--compare wi t h the photographic print at 
the side of the screen.) Now, you s~y the syllable as I said it. 
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(You watch the screen a s you say it--compare wit h the photographic 
print at the side of the screen.) 
Go through all the combinations shown below , repeating any that 
need repeating. 
r i-[-IJ 
.e-J.-11 [a-f-J] [o-1-}J (u-J-}1 
U-1 
e-f_l 
a-J.t 
ro-ll 
r.u-JI 
(i:/J 
[e(J 
(a/) 
[o1 
.u/J 
N.B . ALLOW AT LEAST ONE MINUTE AT THE END OF THE PERIOD FOR RECORDING 
F . Paragraph for Recording 
Therapist: I want you to read this paragraph. 
I will record it as you read it. 
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LESSON PU..N [ ~ ] 
For use with both the Experimental -Group (Voice Visualizer) and the 
Control Group. In use with the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the screen 
of the Voice Visualizer . . These parts of the instructions will be 
enc l osed in parentheses. 
Periods 3 and 4 of Second Week of Therapy 
Time: Thirty minutes 
Objectives: Review - [ 5 J in isolation 
r 5 j in nonsense syllables 
Distinguishing [ l ] from its common substitutions 
Therapist: Before we go on to any new material we should go back over 
some of the material we covered in our previous sessions. I would like 
to r~peat some of the dril l s which we have practiced, 
1. Art i culation of [~J in isolation . 
Ther apist: You are attending a very large public gathering. There 
is a great din as little groups of people chatter together. The din 
gains in intensity as time goes on. By the time the principal speaker 
arrives on the platform a person can hardly hear himself think. 
Suddenly someone in the audience gives a typical call for silence. 
What is this sound he made't "Shhh, Shhh, Shhh . " Have the student 
r epeat it several times. 
Therapist: You are attending a formal dance. The girls are dressed 
in flowing evening gowns. The govms are o f many kinds of materials 
and of many, many styles. Some of them are made of mater ials that 
rustle as the girls sway in stately wal tzes around tl_le floor. · Some 
of them have a soft, melodic sound as they rustle and sound as if 
they were actually saying, "Swish." Have the student isoiate the [ S] as he repeats it . 
2. Articulation of nonsens e syllables with the [ ) J sound in the various 
positions as used with various vowel sounds. 
Ther apist: This is another drill which we have practiced before. 
Let us try it again. Listen - I' 11 say the following syllables. 
(You watch the screen as L :say each of them--compare with the photo-
graphic print at the side of the screen.) Now, you say the syllabl e 
as I said it. (Watch the screen as you say it--compare with the 
photographic print at the side of the screen.) 
3. 
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Go through a l l the combinations s hown be l ow, repeating any that need 
repeating . 
[ ,fi] [if1 ffi;li 
1/eJ [ef] [J:ef l 
LJa l Call [/a~.l 
I J.o] Lol. Cf.o"f_I 
l j'u j [utl r'Jul . 
Distinguishing [J] , r 1 , and [i: \] from ( )] 
Therapist : There are three common sounds which are most frequently 
substituted for the ( ~] sound. At this point we will dis·tinguish 
between these three sounds and the lS J sound. 
The first of these sounds is the ( ~ ] sound . Listen - I '11 say [ ] 
and t hen [ S l . (Watch the screen as I say them . ) Do you notic e he 
difference? Now, you say the [ s J and then [ l ] . (Watch the screen 
as you say them.) Do you notice the difference? Repeat several times. 
! 
The second ~f these sounds is the [ ·· J soun? . Lis ten - I '11 say [ 1 
and then [ ) j . (Watch the screen as I say them. ) Do you notic e t fie 
difference? Now , you say the [ · J and t hen [ ~ ] . (Watch the screen as 
you say them.) Do you notice the difference? Repeat several times. 
The third of 
and then ( 'j 
difference? 
say them.) 
these sounds is the [ t ~] sound. Listen - I '11 say [ il 
• (Watch the screen as I say them.) Do you notice the 
Now, you say' [t ' J and then [ ~ (Watch the screen as you 
Do you notice the difference? Repeat several times. 
4. Distinguishing [ · ] from [ ~-~ in the medial position. 
delusion 
glazier 
allusion 
brazier 
dilution 
g l ac i er 
Aleutian 
brassier 
Therapist: The above words contain the [ S} and [ ~ J sounds in t he 
medial position. Listen- I'll say the pair of words . (You watch 
the screen as I say them.) Do you notice the difference? Now, you 
say the pair of words . (Watch the screen as you say them.) Do you 
notice the difference? 
Therapist: The following words contain the [ ] and [ ] sounds in 
either the initial or final positions. Listen - I'll say the pair 
of words. (Watch the screen as I say them.) Do you notice the dif-
f erence? Now, you say the pair of words . (Watch the screen as you 
say t hem.) Do you notice the difference? 
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Initial Final 
seen sheen Swiss swish 
seep sheep class clash 
seek shiek brass brash 
seat sheet plus plush 
sad shad lass lash 
sob shop mass mash 
sock shock gas gash 
sod shod muss mush 
Therapist: The following words contain the [ \ ] and ( J sounds in 
either the initial or final positions. Listen - I'll say the pair 
of words. (Watch the screen as I say them.) Do you notice the dif -
ference? Now, you say the pair of words. (Watch the screen as you 
say them.) Do you notice the difference? 
Initial Final 
cheek shiek ditch dish 
chip ship crutch crush 
cheap sheep witch wish 
chew shoe catch cash 
chin shin match mash 
cheat sheet leach leash 
chide shied hutch hush 
chine shine latch lash 
Therapist: The following words contain t he [ \ ] , [ \ ] , and [ J sounds 
in the initial position. Listen- I'll say the three words. (Watch 
the screen as I say them.) Notice the [ j J sound, Now:, : you say the 
three words. (Watch the screen as you s ay them.) Notice the ( ] sound. 
seek cheek shiek 
sip chip ship 
seep cheap sheep 
sue chew shoe 
sin chin shin 
seat cheat sheet 
side chide shied 
sign chine shine 
Therapist: The following words contain the lJ 1 , [ J , and [l ~j sounds 
in the final position. Listen- I'll say the three words. (Watch the 
screen as I say them.) Notice the [ )]sound. Now, you say the three 
words . (Watch the screen as you say them.) Notice the [ \ J sound. 
\ 
-..... .... ' 
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Swiss stvitch swish 
class .clatch clash 
Cass catch cash 
lass l atch lash 
mass match mash 
muss much mush 
dis- ditch dis h 
lease leach leash 
N .B. ALLOW AT LEAST ONE MINUTE AT THE END OF THE PERIOD FOR RECORDING 
5 . Par agraph for Recording 
Therapist: I want you to read this paragraph. 
I will record it as you read it. 
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LESSON PLAN [s] 
For use wit h both t he Experimental Group (Voice Visualizer) and the 
Control Group. In use with the Contro l Group the Therapist will omit 
those parts of the instructions which call for observance of the Voice 
Visualizer screen . These parts of the instructions will be enclosed 
in parentheses. 
Periods 5 and 6 of Third Week of Therapy 
Time: Thirty minutes 
Objectives : Review : articulation of [ ] sound in isolation 
art i culation of f~ 1 sound in nonsense syllables 
Production of the [ S] sound in the initial and final 
positions in monosyllabic words. 
Therapist: Before we go on to the new material with which this period 
is concerned, we are going to review some of the material we have covered 
in previous periods . 
Therapis t : You are attending a lecture in a very large auditorium. The 
principal speaker has not yet appeared. There is an undertone as he 
appears on the stage. You call for silence by going, "Shhhhhhhhh." 
Imitate the sound. 
Therapist: You are baby - sitting for friends. Their baby is a very 
young baby. It fusses and awakens. You take it out of its crib and 
try to quiet it. You rock and repeat, "Sh! Sh~ Shhhhh~" Imitate the 
sound. 
1 . Production of the [ 1 s - sound in nonsense syllables . 
Therapist: Let us try another drill which we have done in previous 
periods . This is the drill in which we produce the in the initial 
and final positions with various vowel sounds. 
Therapist : Listen - I'l l say the fol lowing syllables. (You watch the 
screen as I say each--compare with t he photographic print at the side 
of the screen.) Now, you say the syl lable as I said it • . (Watch the 
screen as you say it--compare with the photographic print at the side 
of the sc reen .) 
[if" 
[e/ 1 
af l 
[o/ 1 
f:u/ l 
2. Production of the [. ] sound in the initia l and final positions in 
monosyllabic words . 
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Therapist: We are now going to practice with words which have the 
in the initial position. Listen - I'll say the word . (You watch 
the screen as I say it--compare the initial pattern with the one at 
the side of the screen.) Now, you say the same word. (Watch the 
screen a s you say it- - compare the initial pattern with the one at the 
side of the screen.) Were these sounds the same ? 
shade she 
shadow sheep 
shall shine 
sheep shack 
should shoot 
ship shot 
shoal shelf, 
shout shop 
shut shun 
shawl shell 
Therapist: Listen to the following words. (Watch the screen as I 
say them--compare the initial sound with the sound pattern at the 
side of the screen.) Were the initial sounds in these words the 
same? Now , you say the same words. (Watch the screen as you say 
them--compare the initial sound with the sound pattern at the side 
of the screen.) Were the initial sounds t he same? 
shed said shin sin shed sod 
shame same shine sine sheet seat 
shay say shop sop shack sack 
she see shock sock shiek seek 
shun sun shoe sue sheen seen 
Therapist: We are now going to practice with words which have the 
LS l in the final position. Listen- I' l l say the word. (You watch 
the screen as I say it--compare the final pattern with the one at the 
side of the screen.) Now , you say the same word . (Watch the screen 
as you say it--compare the final pattern with the one at the side of 
the screen.) Were the sounds the same? 
brush crush 
bush dash 
cash flash 
dish flesh 
fish fresh 
fini sh hush 
push leash 
radish mesh 
wash plush 
wish sash 
3. 
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Therapist: Listen to the following words. (Watch the screen as I 
say them--compare the final sound with the sound pattern at the side 
of the screen .) Were the final sounds in these words the same? Now, 
you say the same words. (Watch the screen as you say them--compare 
the final sound with the sound pattern at the side of the screen.) 
Were the final sounds the same? 
lash lass bash batch push puss 
lash latch cash catch bush bus 
mash match wish witch hush muss 
mash mass leash leach leash lease 
bash bass mush much plush plus 
Ther?-pist: Since we do not find words which have the [ \ i n both 
the initial and final positions, we will try more words in which the 
sound appears in either position. 
shush crush 
shade brush 
shall · flash 
she dish 
sheep hush 
shelf fish 
shell flesh 
shop wash 
should plush 
shun wish 
Therapist: Listen to the following words . (Watch the screen as I 
say them--compare both the initial and final sounds with the sound 
pattern at the side of the screen.) Were the initial and final 
sounds in these words the same? Now, you say the same words. (Watch 
the screen as you say them--compare both the initial and final sound 
with the sound pattern at the side of the screen.) Were the sounds 
the same? 
shiek check 
sheen seen 
sheep cheap 
delusion dilution 
shad sad 
sheet seat 
shoe chew 
glazier glacier 
Additional practice with 
in monosy llabic words. 
sheet 
ship 
ditch 
cheat 
chip 
dish 
allusion Aleutian 
mash match 
hush hutch 
wish witch 
confusion Confucian 
the L J in the initial and final position 
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Therapist: I am going to make an incomplete statement.. I want . you 
to complete the statement in one word. Naturally this word will have 
the [ \] sound in either the initial or f i nal position. For example, 
I will say, "On the left foot he . wore a " You will finish the 
statement by saying, "Shoe. 11 Do you understand? (Now, while you are 
saying the word which completes the statement, observe the screen and 
compare the [ \ j pattern y~u make with the pattern displayed at t he side 
of the screen.) Do your [ J sounds seem to be correct? 
On the left foot he wore a 
The shoes were polished to a high ____ __ 
In Arabia a tribal leader is a 
A domest i c animal is a 
----Electricity will give you a 
The edge of the ocean is cal l ed the ___ __ 
Every bed has a --------
The fron t of the lower leg is the 
- --
Me and my ------
Pull down the window 
Every ghost wear s a ----
She was so frightened she let out a 
He was a little -------
The statue was ensconced in a 
----Shakespeare wrote, "The Taming of the ___ _ 
shoe 
sheen 
shiek 
s heep 
shock 
shore 
sheet 
shin 
shadow 
shade 
shroud 
shriek 
shrimp 
s hrine 
Shrew 
Therapist: Now let us try the same thing . 
in the final position. 
This time the [ ~ J will be 
Shylock demanded his pound o f 
The horse came racing down to the -----
We go fishing for ~--~-
In God we trust, all others pay ___ _ 
You must keep your dog on a -----
Around his waist he wore a 
He swep t the floor wit h a _____ _ 
This food is my favorite ___ __ 
Mos t whiskies are made from a 
----These t wo colors 
The plane plummeted toward t he earth and 
As t he maestro raised his hand the c rowd was 
The ca r broke down and had to be ___ __ 
The clothes were so dirty they had to be 
I like to take my time so I hate to be -------
flesh 
finish 
fi sh 
cash 
leash 
sash 
brush 
dish 
mash 
clash 
crashed 
hus hed 
pushed 
washed 
rushed 
Therapist: 
position. 
This time the will be in either the initial or final 
The expensive trimmings made the place 
I eat strawberries and break out in a 
Today I hope the sun will -------
She went to the store to ____ __ 
The cigarette had burned to ____ _ 
Along the beach you find see -------
You aim at the target and then -------
1 want to go back to my little grass 
I never charge purchases , I always pay 
He entered the hundred yard ______ _ 
It cost ten cents to have your shoes 
I want t o be in on the --------
It was with a gun that he was 
There was a blinding 
We get woo 1 from __ _ 
look 
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plush 
rash 
shine 
shop 
ash 
shells 
shoot 
shack 
cash 
das h 
shined 
finish 
shot 
flash 
sheep 
N .B. ALLOW AT LEAST ONE MINUTE AT THE END OF THE PERIOD FOR RECORDING 
4. Paragraph for Recording 
Therapist: I want you to read this paragraph . 
I will record it as you read it . 
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For use with both the Experimental Group (Voice Visualizer) and the 
Control Group. In use with the Control Group the Therapist will omit 
those parts of the instructions which call for observance of the Voice 
Visualizer screen. These parts of the instructions will be enc l osed 
in parentheses . 
Periods 7 and 8 of Fourth Week of Therapy 
Time: Thirty minutes 
Objectives : Production of the [\] sound in words in the initial and 
final position in sentences and phrases. 
Therapist: In this period we are going to drill with phrases and sen-
tences in which 'the [ ~) sound appears in the initial and final position 
of the words. However , before proceeding to those drills we will repeat 
some o f the previous drills which give us simple practice in the use of 
the [Sj sound in various positions. 
Therapist: Let us try that drill which we have done in previous lessons . 
This is the drill in which we produce the [~ ] in the initial and final 
positions with various vowel sounds. Listen - ! 1 11 say the following 
sy l lables. (You watch the screen as I say them--compare with the photo -
graphic print at the side of the screen.) Now, you say t he syllable as 
I said it. (Watch the screen as you say it--compare with the photo-
graphic print at t he side of t he screen.) 
[J i J 
E1e) 
JaJ 
[jo] 
[~u] 
Therapist: While I say the following phrases, listen. (Watch the screen 
as I say them- -compare the initial sound pattern of each word with the 
sound pattern displayed at the side of the screen.) Now, you say the same 
phrase. (Watch the screen as you say them--compare the initial sound pat-
tern of each word with the sound pattern displayed at t he side of the 
screen.) Do these sounds seem to be correct ? 
shoe shine ship to shore sharp shooter 
she shot s horn sheep sheer sheet 
ship shape shove a shim shift sheet 
shot shiek sharp shock shell sham 
short shrift should show should shake 
shrieking shrew sham shot shall shame 
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TO THE THERAPIST: Repeat the previous drill with nonsense syllables. 
Having done this, continue below. 
Therapist: Say the following phrases aloud as you read them. 
the screen as you say them--compare the initial sound pattern 
sound pattern displayed at the side of the screen.) Do these 
seem to be correct? 
(Watch 
with the 
sounds 
shift ships shoot shells she shifts 
s hin or shank shore shells shoot ships 
shag shots she shops ship shale 
sure sharp sure shot chef's shoes 
chute the chute she shall shun the shoals 
ship s hed sheer sheath ship the sheep 
Therapist: Now let us try those drills in which we produce the ( ] in 
t he f inal position with various vowel sounds. Listen- I'll say the 
following syllab l es. (You watch the screen as I say each--compare with 
the pho tographic print at the side of the screen.) Now, you say each 
syl l able a s I . said it. (Watch the screen as you say it--compare with the 
photographic print at the side of the screen.) 
Therapist: While I say the following phrases, listen. (Watch the 
screen as I say them--compare the final sound pattern of each word with 
the sound pattern displayed at the side of the screen.) Now, you say 
the same phrase. (Watch the screen as you say them--compare the final 
sound pattern of each word with the sound pattern displayed at t he side 
of t he screen.) Do these sounds seem to be correct? 
dash f or cash flesh or fish wash the radish 
wash t he brush flash cash dish of mush 
finish the fish fish di sh wish for cash 
fresh fish brush the cash wash the leash 
brash wish finish fresh crush the bush 
wash the flesh dash to the finish crush the flesh 
TO THE THERAPIST: Repeat the previous drill with nonsense syllables. 
Having done this, continue below. 
Therapist: Say the following phrases aloud as you read them. (Watch 
the screen as you say them--compare the f inal sound pattern with the 
sound pattern displayed at the side of the screen.) Do these sounds 
seem to be correct? 
brush the plush 
fresh dis h 
hush cash 
finish the mush 
cash for the leash 
wash the fish 
hush t he wish 
push the sash 
flash of flesh 
push the dish 
crush the mash 
mesh leash 
finish t he dish 
t'lash the dish 
dash the dish 
fresh sash 
fish for cash 
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wish for the finish 
Therapist : Now let us try those drills in which we produce t he [ ) l in 
the initial and final positions with various vowel sounds . Listen- I'll 
say the following syllables. (You watch the screen as I say them--compare 
with the photographic print at the side of the screen.) Now , you say the 
syllable as I said it. (Watch the screen as you say it--compare with the 
photographic print a t the side of the screen.) 
[f,ij) 
lJef] 
.Ja!f 
J.. I ] 
.Joj/ ( UJ' I 
Therapist : While I say the following phrases, listen. (Watch the 
screen as I say them--compare the initial or final sound patterns of 
each word with the sound pattern displayed at the side of the screen.) 
Now, you say the same phrase . (Watch the screen as you say i t--compare 
the initial and final sound patterns of each word with the sound pattern 
displayed at the side of the screen.) Do these sounds seem to be correct? 
share the cash 
shall wish 
push shut 
shot fresh 
shawl sash 
ship fresh 
wash sheep 
fresh shine 
dash to shop 
finish the shoot 
shoot the fish 
shout or hush 
finish shine 
cash for shopping 
should push 
show cash 
crush shell 
crush the shale 
TO THE THERAPIST: Repeat the previous drill with nonsense syllables. 
Having done th i s, continue below. 
Therapist: Say the following phrases aloud as you read them. (Watch 
the screen as you say them--compare the initial ar final sound patterns 
with the sound pattern displayed at the side of the screen.) Do these 
sounds seem to be the same? 
shine the finish 
show the cash 
slash the shade 
should leash 
shell fish 
the shiek is fresh 
finish the show 
smash the shack 
shop for fish 
should dash 
brush shawl 
push the shade 
fini sh the shiek 
crash of the shell 
shop for a leash 
shout at the finish 
wash the shack 
fish in the shoals 
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Therapist: We are now going to pract ice the produc tion of the (~ I sound 
in sentences . The sentences we are trying now have the ( ~ 1 in the initial 
position. (Observe the screen as you say them.) Are the [ \ s ounds 
correc t ? 
He shut the shop and pulled the shades. 
They shelled the ship i n the shoals. 
He shot toward the shore f r om t he shack. 
She tried to shun the s hadows. 
Shall we hide in the s hade? 
The sheep wil l be shorn in the s hack. 
The shoe s hine shop is closed. 
The chef should cook the shank. 
She will s how the valuable shawl soon. 
The shiek had his horses shoed. 
She went shopping for sheets. 
(Correct any mistakes that the student may make. Demonstrate the 
proper method of product ion.) 
Therapist: The sentences we are trying now have the ( \ sound in t he 
final position. (Observe the screen as you say them.) Are the 
sounds correct':• 
He received cash for the leash . 
There was a hush after the c r ash . 
The only dish was fresh fish. 
This race was a cash f or cash. 
There was a great shouting at t he finish. 
At the finish there was only one dish to wash. 
There was a great hush as we awaited the crash. 
The leash was made o.f a mesh material . 
He wanted to catch fresh fish. 
Did you wash the flesh around the wound? 
When you f inish the fish you can have t he radish. 
(Correc t any mistakes that the student may make. Demonstrate the proper 
method of production.) 
Therapist: 
the i nitial 
Are the [ \ ] 
The sentences we are trying now have the [\ -!sound in both 
and final positions. (Observe t he sc r een as you say them.) 
sounds corr ect? 
The boy put the fini sh on the shee shine . 
She went to the store to shop for some fish . 
All will share in the cash a'"ards . 
The fish are shipped fr esh each day. 
Shell-fish are plentiful along the shore. 
There was much shouting at t he finish . 
She will wash each dish. 
The s heep crush each bush a s they push through . 
She placed each dish on a shelf. 
I am sure that the push came too late . 
We wil l fini sh the shoot at a later date . 
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(Correct any mistakes t hat the student may make . Demonstrate the proper 
method of production .) 
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LESSON PLAN 
For use with both the Experimental Group (Voice Visualizer) and the 
Control Group. In use \11 ith t he Control Group the Therapist will omit 
those parts of the instructions which call f or observance of the screen 
of the Voice Visualizer . These ··parts of the instructions will be 
enclosed in parentheses. 
Periods 9_ and 10 of Fifth vJeek of Therapy 
Time: Thirty minutes 
Objectives: Proper articulation of the [ \ J sound in connected s peech . 
1. In the following exercises the )1 sound will appear in the various 
positions. These positions will be indicated before each section. 
The general suggestions for the fol lowing drills are as follows: 
a . The sentences in the left hand column should be practiced by the 
student while placing stress on the sound being practiced. (The 
student should observe the screen whi le reading the sentences.) 
b. The sentences in the right hand column should be read in a norma l 
conversational manner. (The student s hould observe the sc reen 
while reading these sentences.) 
c. The student should be corrected any time a mistake in articulation 
is noted by the Therapist. Correct articulation method should be 
suggested and demonstrated. 
2. Initial position 
Pull the shade , 
Shear the sheep . 
Shoot the shell. 
She shot herself . 
Shout for the sheep. 
Shut the shop 
In the shadm·7 of the shack. 
She shouted to the shore. 
Shun the shoals with the ship. 
In the light the sheen has a shine . 
The sun shone on the white sheets. 
It shows that she should . 
He showed the chef the shank. 
He shod the horse with shoes. 
Live in a shack. 
Shine the shoes. 
She shot the shell . 
The shark is in the s hoal. 
The shack in the shade. 
You should not shout. 
The ship is on the shelf . 
Use the ship-to-shore phone. 
Shut the sheep in the pen. 
Catch shrimp from the ship. 
He surely must wear shoes. 
She should shop more. 
The ship had a radio shack. 
It was a shame to shed tears . 
3. Final position 
Pay cash for the leash . 
Please finish t he fish. 
Wash t he radish i n t he dish. 
Please do not crush the bush . 
Make a dash for the cash. 
Do you wish for the finish? 
He sustained a gash in the crash. 
He rushed to wash the dish. 
In a flash the f ish was gone. 
He fi shed for fresh fish. 
The dish c r ashed to the floor . 
He flashed across the finish line . 
He dashed t hrough the brus h . 
Did you wash your sash? 
Meshed the gears \'li thout a clash. 
4 . I nitial and final position 
Shoot some fr esh meat . 
She had a dish of sherbet. 
He leashed the horse for shoeing. 
You should wash i t in t he washing 
machine . 
There is little shade at t he seashore. 
She used the sash as a leash . 
Shout to t he fishermen on the ship . 
She was shocked by such a wish . 
The mo t ion of the ship was harsh . 
She left some cash on the shelf. 
Push t he machine toward the shop. 
They are fi shing for fish from the 
ship. 
Shake a dash o f salt on the radis h . 
The sheep are fresh from t he shearing 
machines. 
She rushed to wash the dish . . 
The ship crashed on t he. shore. 
5. Paragraph for Recording 
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Put a fr esh radish in the dish . 
Is it fi s h or flesh? 
There was a hus h after the crash . 
The fish is enmeshed in t he net . 
He flas hed by in the dash . 
He could be hushed for c a s h . 
By being bras h he lost ca s h . 
He \vished for t he hush of evening. 
There was a c lash over t he dish . 
He finished fresh . 
Mash the fresh potatoes. 
It had a p l ush finish. 
I like fresh fi s h . 
I finished t he washed radish. 
Dash out the fire in t he trash . 
She is finished with t he machine. 
She pushed t he t ras h . 
He s ho t across the finish in a 
flash. 
Shun the brush along t he seashore. 
She shopped for a bushel of 
radishes. 
Wash the f ish on the s hip . 
Shop for a cus hion for cash . 
She was ashamed to finish t he 
fish. 
The . shell l eft a fi ssure . 
The ocean was hushed in the 
shadm-1s. 
Shut the shop for this session . 
The ship i n the shoals i s 
motionless. 
Shun t he flash of the s hell . 
She smashed the dish. 
The f inal recording of t his series is made at the conclusion of the 
tenth period o f therapy. 
Therapist: I want you to read this paragraph. 
I will r ecord it as you read it. 
APPENDIX . F 
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SCORE SHEET Judge iF __ _ 
TAPE if __ RECORDING iF 
Please listen attentively and critically to this recording. As 
you listen , check any articulation error (omission, substitution, or 
distortion) of the sound described phonetical ly below , which you hear 
in t he WORD LIST and PARAGRAPH, in the following manner : When you hear 
an omission , substitution, or distortion of the sound make a slash (/) 
mark t hrough that sound , for example: 
We pfepared for our tfip .. .... In this example the f\-J in prepared 
was substituted ; the [ r] in trip was substituted. 
[r J 
WORD LIST 
reed morrow primrose 
room rear i ng progress 
road roaring recreate 
arr ow resurrect prescribe 
horrid tributary refractory 
PARAGRAPH 
We prepared for our trip to t he island at· the fork in the river. 
To be sure we would not starve we packed a lunch of sharp cheese , rye 
bread , a variety o f fruit, a soft drink, and a delicious rhubarb pie. 
Our craft was seaworthy and equipped with a foghorn. After removing 
t he snarl from pur anchor rope we shoved of f from the wharf. I set the 
bow toward the island, crooked my arm around the wheel and steered a 
course straight for the island. Shortly we Larrived at t he island pier 
and scrambled up the ladder . 
(When the recording is completed, turn this page for the next recording.) 
DO NOT WRITE BELOW THIS LINE 
WORD LIST ERRORS PARAGRAPH ERRORS 
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SCORE SHEET Judge {fo ----
TAPE# __ RECORDING iF 
Please listen attentively and critica lly to t his recording. As 
you listen, check any articulation error (omission, substitution, or 
distortion) of the sound describ~d phonetically below, which you hear 
in t he WORD LIST and PARAGRAPH , in the following manner: When you hear 
an omission, substitution , or distortion of the sound make a slash ( / ) 
mark t hrough that sound, for example: 
Over t he ~ea the ~mall sloop~ skim. I n this example the (.;] in 
sea was distorted; the [ ~ in small was distorted; the final r ~ J in 
sloops was omitted. 
WORD LIST 
seed poss ible sextet 
soon since softspoken 
hiss sauce skirts 
moss s tres sing smokes 
history slice pessimists 
PARAGRAPH 
Over the sea t he small sloops skim, their sails snatching the wisps 
o f air that blow in puffs f rom all points of the compass. As they ride t he 
long swells they splash mists of spray in long streamers behind t hem. The 
spars stand firm as t he ropes squeak thr ough t he chocks and t he screech of 
the gull as it floats overhead adds an eerie note to the scene. So the 
setting sun dots each snowy white sail wi t h cr imson flecks . As soon as 
dusk's shadows lengthen each boat reefs its sails and slowly turns its bow 
toward the home mooring . 
(When the recording i s completed, turn this page for the next recording.) 
DO NOT WRITE BELOW THIS LINE 
WORD LIST ERRORS PARAGRAPH ERRORS 
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SCORE SHEET Judge fF ___ _ 
TAPE IF __ RECORDING If 
Please listen attentively and critically to this recording. As 
you listen, check any articulation error (omission, substitution , or 
distortion) of the sound described phonetically below, which you hear 
in the WORD LIST and PARAGRAPH , in the following manner : When you hear 
an omission, substitution , or distortion of the sound make a slash (/) 
mark through that sound , for example: 
I have a t~eory that Friday the thirteent~ . . • . In this example 
the [ . ] in theory was distorted; the t:c ~I in thi rteenth was distorted. 
[e] 
WORD LIST 
theme ether threaten 
thaw theory tent h 
death wrath fifths 
oath thick-and- thin sixths 
nothing thrush hundredth 
PARAGRAPH 
I have a theory that Friday the thirteenth is not any more unlucky 
a day than perhaps the ninth or t he twenty- firs t or the thirtieth of the 
month. Like all such myths , through the years, thousands of people have 
contr ibuted to its continued growth by word of mouth . Other thousands 
have sworn, on their oath , to the truth of t his thesis. The theatre with 
its superstitions has continued this t heme. To t hink such a theory can 
s urvive in the thoughts of such thoroughly modern people is unbelievable. 
Our faith and intellectual growt h should sound the death knell of this theme . 
(When the recording is completed, turn this page for the next recording.) 
DO NOT WRITE BELOW THIS LINE 
WORD LIST ERRORS PARAGRAPH ERRORS 
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SCORE SHEET Judge 11 ----
TAPE :{.1: RECORDING {/ __ 
Please listen attentively and critically to this recording. As you 
listen, check any ar ticulation error (omission, substitution, or distortion) 
of the sound described phonetically below, which you hear in the WORD LIST 
and PARAGRAPH , in the following manner: When you hear an omission, sub-
st itution, or distortion of the sound make a slash (/) mark through that 
sound , for example: 
The love of the land leads . •.. In t his example the [lJ in l ove was 
distorted ; t he [ 1 J in l and was substituted the [ 1J in l eads was distorted . 
[ 1 ] 
WORD LIST 
l ead bowling ladyslipper 
law lull landholder 
eel level blackwo lf 
all fl a iling pliable 
hello global floorcloth 
PARAGRAPH 
The love of the land leads the farmer to plow the black earth or 
the clay t o let l oose the bounty of nature from t he soil. No law or rule 
of man 's realm could ever release t he valve o f plenty so spontaneous ly . 
It is the glow of spring, its flame fanned by the farmer's help , that 
bridges t he gulf from seed to plant. All o f the summer the bulk of t he 
crops will develop and loose their leaves and limbs until they reach full 
maturi ty . In the fall they will be harvested and added to the larder for 
the l ong winter. 
(When the recording i s completed , t urn t his page for the next r ecording.} 
00 NOT WRITE BELOW THIS LINE 
WORD LIST ERRORS PARAGRft~H ERRORS 
SCORE SHEET Judge 1F 
TAPE ffo RECORDING f! 
Please listen attentively and critically to this recording. As 
you listen , check any articulation error (omission, substitution, or 
distortion) of the sound described phonet i cally below, which you hear 
in the WORD LIST and PARAGRAPH, in the following manner: When you hear 
an omission , substitution, or distortion of the sound make a slash (/) 
mark t hrough that sound, for example: 
The j~adows of night had fallen and a great hu;~ •.•• In this 
examp l e the [ S] in shadows was distorted; the final [ S j in hush was 
distorted. 
WORD LIST 
sheet seashore wishywashy 
shawl shush rushed 
fish sheepish shipshape 
push shrub shrewish 
bushel shrimp depreciation 
PARAGRAPH 
The shadows of night had fallen and a great hush marked the finish 
of the day. I shut the windows at the first lightning flash. I layed 
down and covered myself with a shawl. I wished for sleep to rush on and 
shroud my cares in oblivion. Suddenly I saw a flash of light and heard 
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someone shoot. I dashed to the shelf to find my sheath and knife. I was 
awakened sharply as I tripped over my s hoes. It surely had been a sharply 
vivid dream. I rubbed my shins and shook my head as I returned to sleep. 
(When t he recording is completed, turn this page for the next recording.) 
DO NOT WRITE BELOW THIS LINE 
WORD LIST ERRORS PARAGRAPH ERRORS 
APPENDIX G 
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In your interview with Dr. Murphy (Miss Kingman) your speech problems were 
discussed at length . It was suggested, at that time, that therapy was ad-
visable. We will be working together in therapy during t his semester. 
During the first five weeks of therapy (which will be for one half hour, 
twice a week) we will follow a program incorporating those methods which , 
in the past, have been demonstrated to be effective in that they afford the 
maximum opportunity for improvement. 
It is anticipated that in the therapy sessions to follow, progress will be 
made in varying degrees. If a marked improvement is noted at the conclusion 
of the first five weeks. therapy will be stopped at this point. If, however , 
progress is moderate, therapy will be continued until such time as it is 
felt that sufficient progress has been made. Thus, it is possible that 
therapy might continue until the end of the semester. 
VOICE VISUALIZER GROUP 
During your therapy you will have 
the opportunity to 11 see" your speech 
as you pronounce certain sounds . 
You will see the pattern here on the 
face of the oscilloscope. As we 
progress through the therapy this 
will be explained more fully . 
Some of your associates taking speech 
therapy at the same time will not be 
afforded this opportunity during 
t heir therapy but will eventually 
have the opportunity. It is felt 
that this opportunity to view your 
speech may have some influence on 
your progress in t herapy . You will , 
therefore, receive the standard 
therapy which your associates are 
receiving plus the opportunity to 
see these patterns as you produce 
them. 
STANDARD THERAPY GROUP 
During your therapy sessions you 
will follow standard therapy pro; 
cedures which have been devised to 
give you the maximum opportunity 
for speech correction. 
You may hear that some of your 
assoc iates in addition to standard 
therapy procedures are being given 
the opportunity to 11see 11 their 
speech as they speak . This is 
being done because it is felt that 
such a procedure might have certain 
advantages . However, this is only 
a supposition and does not of neces-
sity affect the e fficacy of standard 
therapy procedures. Upon completion 
of the first five weeks of therapy 
you too will be afforded the oppor-
tunity to "see" your speech on the 
oscilloscope as you pronounce 
certain sounds. 
Will you now read t his list of words and this paragraph silently just one time. 
Let me know when you have fini shed. 
Now, read them into the microphone in your normal voice so 
that we can make the initial recording. 
TO THE THERAPIST: 
When the recording is made place dial #5 at t he LISTEN position and rewind the 
tape. Now play the recording for the student. 
APPENDIX H 
INSTRUCTIONS FOR RATERS 
Genera l : 
You are being asked to rate the number of articulatory errors of 
specific speech sounds present in the recorded speech samples which 
will be played through the loudspeaker in this room. 
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An articulation error refers to any mispronunciation of a consonant 
sound . These errors are primarily one of three distinct types, as follows : 
Substitution , or the tendency toward substitution, of another 
consonant , for example, ·r 1 for [,...~J , [ w J for ( ) It can 
include likewise a Voicing Error, the substitution of the voiced 
or voiceless correlative, for example, [ ) for [-z) • [d J for r t -, 
Distortion , or misdirection of the breath stream, for example, 
lateral [<,] , sibilant f ~ J It can include Slighting, that is , 
the consonant is incomplete, too short, made with too little breath 
pressure. 
Omission--the consonant sound is not pronounced , it is omitted from 
the word. 
Specific: 
Prior to the rating of any speech sounds a number will be given 
over the loudspeaker. Write this number beside TAPE# at upper 
left on sheet. Prior to each recorded sample another number will be 
given; write this number beside RECORDING # ____ at upper right hand 
on sheet. 
The sound under consideration is given phonetically immediately 
above the WORD LIST; it is this sound and t his sound only with which 
you are to concern yourself. 
You are not to concern yourself with voice quality or the indi -
vidual's reading ability. You are concerned only with defective con-
sonant sounds and then only with the specif ic sound under consideration. 
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